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THE GEOLOGY OF BENTON COUNTY. 



By Frederic W. Simonds and T. C. Hopkins. 



CHAPTER I. 

Topographic Features. 

The rocks of Benton county, like those of Washington 
county, are limestones, cherts, sandstones, and shales, lying for 
the most part in horizontal beds, in consequence of which there 
is a continuation of the topographic features already described 
in the report on Washington county in Vol. IV of the report 
of this Survey for 1888, viz.: gullies and gorges with flint- 
covered slopes, valleys, oftentimes with abrupt walls or bluffs, 
and flat-topped hills and mountains. West of the St. Louis 
and San Francisco Railway the surface is not so broken as it 
is in Washington county on the south. Topographically it 
may be regarded as a great plain deeply furrowed, on the 
north and west by valleys tributary to the Elk and Neosho 
Rivers, and on the south by the valleys of the Illinois River 
and its tributaries. East of the railway White River and va- 
rious streams flowing into it have excavated deep channels, 
and the intervening water-sheds are often of sufficient height 
to attain the dignity of mountains. 

prairies. 

There are a number of small prairies in Benton county, the 
more important of which are here briefly described. 

Osage Prairie, — In shape Osage Prairie is very irregular, its: 
longest direction being east and west. Beginning near and 
north of Rogers in 19 N., 30 W., section i, it extends west- 
ward, passing just south of Bentonville. for ten miles, into 19 
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N., 31 W., section 4. From this point it extends in a west of 
south direction for three miles or more. Its greatest width, 
which is directly south of Bentonville, does not exceed two and 
a quarter miles, and usually it is much less. It is traversed by 
the Rogers-Bentonville road and also for a considerable dis- 
tance by the Bentonville Railway. The level character of this 
tract is well shown by the fact that the difference in elevation 
between Bentonville and Rogers is less than 100 feet. 

Beatie Prairie. — Beatie Prairie lies partly within Benton 
county, extending from the line of Indian Territory in a north- 
east direction across 20 N., 34 W., and ending in 20 N., 33 W., 
section 6. Its length, within the state, is about six miles ; its 
greatest breadth is on the territory line, where it is over two 
miles wide. The roads entering Maysville from the northeast 
and east traverse this prairie, a portion of which is not yet en- 
closed. 

Round Prairie, — Round Prairie is in the western part of the 
county, between Bloomfield and Cherokee City. It occupies 
the southwestern portion of 19 N., 33 W.; the northeast corner 
of 18 N., 34 W.; and the southeast corner of 19 N., 34 W. 
Its length, in a north of east and south of west direction, is 
about four miles, and its greatest breadth, on the range line 
west of Bloomfield, is two and a half miles. 

Lindsley's Prairie, — Lindsley's Prairie is in the southwest por- 
tion of the county, adjacent to the state line ; it lies north, 
northeast, east, and southeast of the town of Siloam Springs. 
The larger part of this prairie is in 18 N., 33 W., extending on 
the west into the southeast corner of 18 N., 34 W., and on the 
south into the northern half of 17 N., 33 W. Its length, in a 
northeast and southwest direction, is between five and six 
miles; its breadth, in a northwest and southeast direction, over 
four miles. 

Smaller prairies. — In addition to the above named prairies, 
which include the larger level areas, there are many smaller 
tracts ; as, for example, one in the southeast quarter of 19 N., 
30 W., a little southwest of Rogers ; one in Mason's Valley, 
southwest of Bentonville ; and others at intervals along the 



TOPOGRAPHIC FEATURES. 3 

the Illinois River in the southwest part of the county, near the 
Benton- Washington county line. 

VALLEYS. 

Even in a comparatively undisturbed region, such as North 
Arkansas^ erosion gives rise to many surface irregularities. 
The valleys are, as a rule, deep and narrow, with higb banks 
and not infrequently precipitous walls. In Benton county the 
larger valleys are those excavated by the Illinois and White 
Rivers. Among the smaller vdlleys those of Little Sugar, 
Butler, and Honey Creeks in the northern part of the county; 
Spavinaw and Flint Creeks in the western part ; Big and Little 
Osage Creeks in the southern part ; and Little Clifty, Prairie, 
Spider, and Indian Creeks in the eastern part, are worthy of 
mention. A detailed account of the streams flowing through 
these valleys will be found in the chapter on hydrography. 

MOUNTAINS. 

West of the St. Louis and San Francisco Railway there are 
only a few points at which rocks overlying the Boone chert 
occur, the most important of which are Big Mountain, Little 
Mountain, and the neighboring elevations in the southwestern 
part of 21 N., 28 W. The first mentioned is the sandstone- 
capped eminence near Elk Horn Tavern, in 21 N., 29 W., sec- 
tions 26, 25, and 36. The name "Pea Ridge" is applied to the 
general plateau upon which the mountains rest, and which 
embraces the area between Garfield and the town of Pea 
Ridge. Northeast of Garfield, the railway runs well up on 
the Devil's Eyebrow, a north-south ridge of Batesville sand- 
stone lying in 21 N., 28 W., the northwest quarter of section 
27, and the southwest quarter of section 22, facing, on its east 
side, the deeply eroded canyons of Indian Creek. The view 
from this point is extensive and gives an excellent illustration 
of the immense erosive action of the White River and its tribu- 
taries. 

Southwest of Lowell, in 18 N., 30 W., on the line between 
sections 14 and 15, there is an isolated elevation known as Cal- 
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lahan Mountain. Its height above that station is 170 feet.* 
Agsiin, southwest of Robinson, in 17 N., 32 W., on the left 
bank of the Illinois River, there are two peaks, known respec- 
tively as Upper and Lower Round Top. 

There are also other well marked topographic features not 
rising above the Boone chert, such as the hills in the vicinity 
of Sulphur Springs, in the northwest part of the county. 

That portion of the county east of the St. Louis and San 
Francisco Railway is very rugged. Along the line of the 
water-shed between the headwaters of Big and Little Sugar 
Creeks and the tributaries of White River are several topo- 
graphic prominences of the same general character as those of 
the Pea Ridge area, of which they may be considered a part. 
Blansett Mountain, just south of Garfield, is one of these ; 
it lies on the township line, a part being in 21 N., 28 W., 
sections 32 and 33, and a part in 20 N., 28 W., sections 4 and 
5. The Batesville sandstone caps its summit, and beneath 
this the Fayetteville shale and the Boone chert are exposed. 
The railway skirts its northern and western flanks, as does 
also the wagon road leading southwest from Garfield. Directly 
east of Blansett Mountain, in 21 N., 28 W., sections 33 and 34, 
is another small sandstone elevation, Gentry Mountain, and 
two miles south of it and a half mile west, in 20 N., 28 W., 
section 17, the south half, and section 20, the north half, 
there is a similar elevation know as Ratcliffor Posey Mountain. 
Between the headwaters of Little Sugar Creek on the north, 
those of Ventr>' Branch on the south, and Ford Creek on the 
east, is a sandstone area known as Humphrey's or Pond Moun- 
tain (sections 9, lO, 15, and 16), separated from Rich or Ellis 
Mountain (sections 2 and 11) by a narrow exposure of the 
chert. Ellis Mountain, while resembling the other sandstone- 
capped elevations of this vicinity, lies almost, if not entirely,, 
within the drainage area of White River. Poor Mountain, in 
sections 13 and 14, is the most prominent peak in the county, 
and is visible from Eureka Springs and from other high points 
in Carroll county. It forms the divide between Ford Creek on the 

^Unless otherwise stated the measurements given are barometric. 
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east, Indian Creek on the north, and Fish Trap Hollow on the 
south. Its height is estimated at 1820 feet above the sea-level. 
It is 600 feet above White River at Jennings Ford. The view 
from the summit of Poor Mountain is obstructed by the timber; 
nevertheless occasional vistas open to the east and show in the 
foreground the deep valley of White River, with the hills and 
mountains of Carroll county in the distance. From Mr. Whit- 
ney's place on the south side of the mountain, just below the 
summit, an extended view may be had : to the south and 
southeast, in the immediate foreground, are deep hollows 
draining eastward into White River ; farther to the south the 
land appears to rise to the general level of the Benton county 
plateau, while the Boston Mountains are visible on the distant 
horizon. South of west Ratcliff Mountain is the most promi- 
nent feature, and north of west, Humphrey's Mountain. 

Between Indian and Spider Creeks, in 21 N., 27 W., section 
19, and 21 N., 28 W., section 24, and 21 N., 27 W., section 30, 
is an elevation known as Little Sugar Mountain. Its highest 
point, which is near the middle of section 30, mostly in the 
northwest quarter, is estimated at 1770 feet above sea-level. 

TOPOGRAPHY OF SPECIAL LOCALITIES. 

In the vicinity of Bentonville, — South, southeast, and south- 
west of Bentonville lies the Osage Prairie region. To the north- 
west is the elevated Pea Ridge region, with the intervening 
area broken by the valleys of Little Sugar Creek and its trib- 
utaries. To the north and northwest these valleys are more 
deeply eroded. From the depth of Little Sugar Creek valley 
it will readily be seen that, even though the strata are com- 
paratively horizontal, the lateral valleys of erosion give the 
country a rugged aspect. 

Elevations on the Bentonville-Pineville road. 

Feet beIo>v Elevation 
Bentonville. above tide. 
20 N., 30 W., seciion 1 9, northwest quarter , 1 70 1132 

20 N^ 31 W., section 12, ford on Jackson's Creek 250 1052 

21 N., 31 W., section 35, first ford on Little Sugar Creek. . .310 992 

21 N., 31 W., section 23, ford on Little Sugar Creek 320 982 

Last ford on Little Sugar Creek in Arkansas 330 972 

Ford on Little Sugar Creek at Caverna, Missouri 345 957 
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The Bentonville-Maysville road — by way of Seba post-office 
— descends into a ravine 150 feet below the Bentonville level, 
about one mile west of Bentonville. Near the east line of 
section 34 the elevation is only about 25 feet lower than Ben- 
tonville, and the country is a gently rolling one. The road 
passes over the edges of arenaceous and limestone strata into 
the bed of a creek 90 feet below Bentonville in the north half 
of section 34, and after an ascent of the opposite bank tra 
verses a flat area, following the line between sections 28 and 
33, and 29 and 32, where the altitude is somewhat higher than 
at Bentonville — 50 feet at Seba post-office, and 90 feet in sec- 
tion 30. At this point the country to the west appears to be 
somewhat broken. Continuing now in a general northwest 
course for several miles, the road fcfllows the divide between 
the headwaters of Spavinaw Creek, and finally enters the val- 
ley of that stream over a mile above Patton's mill. Spavinaw 
valley is one of a series of valleys in the western and south- 
western parts of the county, having a south of west or south- 
west trend. On the road to Nebo, north of Spavinaw valley, 
in 20 N., 32 W., section 20, the west half, there is a rapid as- 
cent to the general level of the country, which is 50 feet above 
Bentonville. Nebo, in 20 N., 33 W., section 13, the northeast 
quarter, and extending into section [2 on the north, is situated 
in a valley approximately at the Bentonville level. The ford 
of Little Spavinaw Creek, near Bethel Church on the Nebo- 
Decatur road, is 120 feet below Bentonville; but in 19 N., 33 
W., section I, the valleys are only 90 and 70 feet respectively; 
and Decatur, in section 11, the southeast quarter, is approxi- 
mately on the same level as Bentonville. 

The road from Bentonville to Decatur has a general course 
a little south of west, and for five or six miles it crosses a level 
prairie region. Even the valley of the Dry Fork of the Spav- 
inaw, 19 N., 32 W.. section 7, is but 55 or 60 feet below Ben 
tonville. 

Southwest of Bentonville, — The roads from Bentonville to 
Bloomfield and Siloam Springs, the last named by way of Ma- 
son Valley and Springtown, traverse the county in a general 
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southwest direction from Bentonville. Turning south from the 
Decatur road in 19 N., 31 W., section 2, the southeast quarter^ 
the elevation is about 25 feet lower than that of Bentonville ; 
a mile to the south, in section 11, it is 45 feet below; at the 
southwest corner of the section, 50 feet ; and at the ford of 
Mitchell's Branch of Little Osage Creek, in section 15, 80 feet. 

South of Bentonville. — The region south of Bentonville is 
traversed by three roads. On the eastern road in one instance 
only are strata encountered occupying a position above the 
Boone chert, — ^at Callahan Mountain, in 18 N., 30 W., on the 
line between sections 14 and 15, which is an outlying hill in all 
respects similar to those east and northeast of Springdale on 
and near the Benton- Washington county line. Depressions of 
course occur, but they never attain sufficient depth to cut 
through the limestone and chert. The most marked examples 
are the valleys of Big Osage Creek, crossed in 19 N., 30 W., 
section 16, 30 feet below Bentonville ; and of Spring Creek, in 
18 N., 30 W., section 22, 55 feet below Bentonville. These 
figures do not, however, give the depths of these valleys in 
their relation to the adjacent country. For instance, the ford 
of Big Osage Creek, as above given, is 60 feet below the ad- 
joining hill ; and the ford of Spring Creek is 145 feec below 
the foot of Callahan Mountain. The other levels noted on this 
(Bentonville-Springdale) road, referred to Bentonville as a base, 
are as follows : in 19 N., 30 W., at the half section line, on the 
east of section 8, o ; at the northwest corner of section 27, 20 
feet above; in the centre of section 34, 50 feet above; in 18 
N., 30 W., section 3, the northwest corner of the northeast 
quarter, 50 feet above ; section 3, the northeast corner, 50 feet 
above; near Union School, in section ii, 50 feet above; at 
the base of Callahan Mountain, in section 15, 90 feet above ; at 
the north line of section 22, 50 feet above ; at Spring Creek in 
section 22, 55 feet below ; at Cross Roads (Washington county), 
section 27, 50 feet above ; and at Springdale, 35 feet above. 

The Bentonville-Elm Springs road passes over a region va- 
rying but little from the Bentonville level until the valleys of 
Little and Big Osage Creeks are encountered, where the sur- 
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face becomes quite irregular and is usually covered with chert 
debris. Adjoining Little Osage Creek are alluvial bottom- 
lands, but the sloping sides of the valley are flinty. 

The Pea Ridge region. — At the level of Elk Horn Tavern, 
275 feet above Bentonville, and at the foot of Big Mountain, 
the Boone chert prevails, followed, in ascending the mountain, 
by the Fayetteville shale, which in its turn is succeeded by a 
heavy cap of Batesville sandstone. The highest point is ap- 
proximately 380 feet above Bentonville. East of Big Moun- 
tain, less than two miles distant, are the smaller elevations 
known as Williams, Henry, and Glasscock Mountains, while 
Blansett Mountain, at Garfield, is less than three miles away in 
a south of east direction, and the Devil's Eyebrow but four 
miles, in a direction north of east. 

Sulphur Springs and vicinity, — Hopkins' Spring, on the 
Bentonville-Sulphur Springs road, is about 120 feet below 
Bentonville, while in 21 N., 32 W., section 35, the road is 180 
feet below Bentonville. In section 34, however, the surface is 
somewhat higher, and the top of the hill overlooking the valley 
of Seiler's Branch, a tributary of Butler Creek, is only about 
60 feet below Dickson. After entering this valley the road 
descends 200 feet in less than a quarter of a mile. Mr. Seiler's 
spring, two and a half miles from Sulphur Springs, in 21 N., 
32 W., section 30, is over 300 feet below the elevation of 
Dickson. This spring is in the Eureka shale at the base of the 
Boone chert. The valley of Butler Creek, which has cut still 
deeper into the underlying Silurian rocks, opens towards the 
northwest and is so enclosed by hills that it requires an abrupt 
ascent to Jeave it in any other direction. The town of Sulphur 
Springs is situated in this valley about the springs which have 
given it their name (21 N., 33 W., section 23, the southeast 
quarter). Round Top and other hills in the vicinity of Sulphur 
Springs are marked topographic features. 

Nebo is estimated to be over 300 feet higher than Sulphur 
Springs. 

The ford on the West Fork of Butler Creek near the Baptist 
church in 21 N., 33 W., the center of section 15, is 75 feet be- 



TOPOGRAPHIC FEATURES. 9 

low Sulphur Springs. On the hill west of the church the 
Eureka shale occurs 15 feet above the creek, and is overlain 
by limestone and chert fragments, which continue as far as 
Crump post-office (21 N., 33 W., section 21), over 200 feet 
above Sulphur Springs. From Crump the road running west 
to South West City, Missouri, crosses a plateau region under- 
lain by the Boone chert. From Crump to Beaty* post-office, on 
the headwaters of Honey Creek, the descent is nearly 100 
feet. The valley of the creek from Beaty to the Missouri line 
is not of sufficient depth to cut through the chert formation. 

Between Nebo and Maysville, — Nebo lies in a valley some- 
what below the adjacent plain, approximately at the level of 
Bentonville. The Nebo-Maysviile road ascends to the plain in 
20 N., 33 W., section 12, on which it runs for several miles, 
crossing an occasional ravine with chert-covered slopes. The 
crossing of Heater Spring Branch, in section 9 (20 N., 33 W.), 
is estimated to be about 50 feet below the Bentonville level, 
and 70 feet below the forks of the roads in section ii. In 20 
N., 34 W., section 12, a descent is made to Beatie Prairie. The 
swampy area between sections 12 and 13 is about 90 feet below 
the Bentonville level. 

Maysville, the old site,t which is situated on a tributary of 
Spavinaw Creek, on the Arkansas-Cherokee line, in 20 N., 34 
W., section 21, the northeast quarter, is approximately 125 feet 
below Bentonville. 

The Siloam Springs region, — The larger part of the town of 
Siloam City or Springs lies in 17 N., 33 W., section 6, the 
north half. To the north and east are the level stretches of 
Lindsley's Prairie. In 18 N., 33 W., section 31, half a mile 
north of the town, the sandstone which overlies the Boone chert 
occurs 30 feet above the springs. In section 30 and in 18 N., 
34 W., section 25, the Fayetteville shale borders the sandstone 

*When the name for the post-office was sent to Washington it was misspelled, 
hence the post-office is known as " Beaty ^ while the prairie is known as " Beatie 
Prairie/* 

fThe "new town,'' on the line a quarter of a mile south of Maysville, is known 
as Rome City. 
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area 45 to 50 feet above the same level. The Box Spring near 
Hico post-office* is 50 feet, and Lindsley's Prairie, as encoun- 
tered on the road to Springtown, 70 feet above Siloam Springs. 
Lindsley 's Prairie is so even that over a distance of three miles 
the variation in level is probably less than 10 feet. 

The road from Siloam Springs to Fisher's Ford traverses 
first the prairie region and then the flint ridges bordering the 
Illinois valley. In 17 N., 33 W., section 17, near the half-mile 
line east and west, the altitude is 130 feet above the springs at 
Siloam, while the descent from this point to the ford is 260 feet. 
Upper and Lower Round Top, — In the vicinity of Robinson 
(17 N., 32 W., section ii, the northeast quarter) there are two 
isolated elevations known respectively as Upper and Lower 
Round Top. The former probably lies in the south half of 
section 10 and the latter about a mile south of it. Upper 
Round Top has an altitude of 400 feet above the Illinois 
River. It is. crowned with the Batesville sandstone, and, at 
a lower level, encircled by the Fayetteville shale. From the 
southern end of its summit an excellent view may be had of 
the region lying to the south-southwest in Washington county^ 
which may be compared with the profile of East, Kessler, and 
Rief Mountains given in the Washington county report.f 

LIST OF RAILWAY ELEVATIONS IN BENTON AND WASHINGTON 

COUNTIES. 

St, Louis and San Francisco Railway^X 

Location, Feet above tide. Location, Feet above tide,. 

State line (Missouri- Arkansas) .... 1558 Highest point between state line and 

Garfield 1519 Garfield 1638 

Little Sugar Creek 1361 Rogers 1385. 

Lowell 1346 Bentonville 1302 

Springdale 1325 Clear Creek 1 174 

Fayetteville 1340 Greenland 1250 

West Fork 1340 Woolsey's 1377 

Brentwood .' 1484 Winslow (Summit) '735 

Porter, Sebastian county 1092 

*The old settlement, now a suburb of Siloam City. 

f Annual Report of the Geological Survey of Arkansas for 1888, Vol. IV, p. 14. 
i^The elevations on the St. Louis and San Francisco Railway are the spirit level 
elevations checked on the bench-mark of the Coast Survey at Van Buren, Arkansas. 
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Railway survey in the western part of Benton county,* 

Location. Feet above tide. Location, Feet above tide^ 

Sulphur Springs 905 Divide between the Elk River sys- 

Spavinaw Creek 1012 tern and the Spavinaw 1242 

Decatur 1 220 Divide between Spavinaw and Flint 

Spriogtown 1210 Creeks 1395 

Osage Creek, south of Springtown . 990 Robinson 1016 

*The railway levels in the western part of the county are furnished by Mr. S. R. 
Patterson, Chief Engineer of the Kansas City, Fort Smith and Southern Railway. 
They are on the line of a prospective railway ; it is probable that the city directrix 
of St. Louis 7s the bench-mark to which these elevations are referred. In this case 
each of the elevations given should be decreased by 13.6 feet. 



CHAPTER II. 

Hydrography. 

drainage. 

Benton county is drained primarily by two river systems. 
White River draining the portion east of the St. Louis and San 
Francisco Railway, and Arkansas River the remainder. While 
the former river flows for many miles through the county, the 
drainage of the latter is affected through numerous tributaries, 
viz.: Illinois River, including Flint Creek, Spavinaw or Wal- 
nut Creek, a tributary of Neosho or Grand River, and Honey, 
Butler, and South or Little Sugar Creeks, flowing into Elk 
River, which in turn is a tributary' of Neosho River, with which 
it unites in the northeast corner of Indian Territory. 

Illinois River drainage* — The Illinois River enters Benton 
county in 17 N., 32 W., section 14. After flowing north for 
two miles it makes an abrupt turn to the west ; keeping a gen- 
eral almost due west course for five miles it turns to the south- 
west and flows diagonally across 17 N., 33 W., leaving the 
county in the southwest corner of the township, which is also 
the corner of the county. 

Tributaries of Illinois River, — The most important tributary 
of the Illinois River in Benton county is Osage Creek, which 
unites with it in 17 N., 32 W., section 4, the southwest quarter. 
This stream has its origin in the confluence of Big and Little 
Osage Creeks, which drain the area south and southwest of 
Bentonville. It is also materially increased by the waters of 
Wild Cat and Brush Creeks from the northern part of Wash- 
ington county. Little Osage Creek has its origin in Mitchell's 
Branch, which flows from the Osage Prairie region southwest 

*For an accouDt of the Illinois River before it enters Benton county the reader is 
referred to the Report on Washington County, Annual Report of the Geological Sur- 
vey of Arkansas for 1888, Vol. IV, p. 18. 
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of Bentonville. It has a general south course to its confluence 
with Big Osage Creek. Big Osage Creek has its source in 
Osage Spring, four miles south of Bentonville, and has a gen- 
eral course west of south to the point of union with Little 
Osage Creek. Its principal tributary is Spring Creek. Osage 
Creek, from the confluence of Big and Little Osage, flows 
south of west to its junction with the Illinois River. 

Chamber's Spring Branch, which empties into the Illinois 
River in 17 N., 32 W., section 7, is interesting on account of 
the exposures of Eureka shale near its mouth. 

Flint Creek, named from the masses of flint (chert) debris 
along its course, rises northeast of Springtown, and has a gen- 
eral west-southwest course to near the Indian Territory line, 
where it is joined by Little Flint Creek, which drains the 
region south of Bloomiield. 

Grand or Neosho drainage, — Spavinaw or Walnut Creek 
heads southwest of Dickson in 20 N., 32 W., and flows in a 
south of west course into Indian Territory. In places the 
creek is bordered by high bluff's* of the Boone chert, one of 
the most prominent being the " Big Bluff* of the Spavinaw," on 
the north side of the creek near the state line, where nearly 
200 feet of interstratified limestone and chert are exposed. 
Lower bluff's are of common occurrence. The stream fre- 
quently " sinks " in the chert gravel for a distance, reappear- 
ing as a large creek with water of crystal clearness. 

Of the tributaries of Spavinaw Creek mention may be made 
of Little Spavinaw, Dry Fork, and Coon Hollow Creeks. The 
region about Maysville on the state line is also drained by a 
creek uniting with Spavinaw Creek in Indian Territory. 

Honey Creek, which rises southeast of Beaty post-office, 
drains the extreme northwestern corner of the county. Its 
general course is northwest. 

Butler Creek rises southeast of Sulphur Springs in 21 N., 33 
W. From its headwaters to its union with Seiler's Branch in 
the north half of section 25 it flows north, but from this point 
Its course is northwest into Missouri, where it again bears to 
the north for three miles or more before emptying into Elk River. 
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The valley of Butler Creek is deep and well marked, as the stream 
has cut not only through the Boone chertof the Benton plateau, 
but down through the Eureka shale to the underlying Si- 
lurian magnesian limestones and quartzose sandstones. Expo- 
sures of the latter occur on the right bank of the creek along 
the line of the Kansas City, Fort Scott and Southern Railway. 
The depth of the valley and the outcrop of several kinds of 
rock has, of course, a marked effect upon the topography of this 
region. The tributaries of Butler's Creek are Seiler's Branch, 
Horse Creek, and West Fork. 

South Sugar or Little Sugar Creek, also a tributary of Elk 
River, drains a large area west, northwest, north, and northeast 
of Bentonville. Its headwaters are in the region enclosed by 
Blansett, Rich, Humphrey, and RatclifT Mountains in the north- 
west part of 20 N., 28 W. It has a general west course for 15 
miles and thence its flow is north-northwest to the Missouri 
border. Its narrow valley is bounded at frequent intervals by 
precipitous limestone bluffs. Its tributaries are Dunlop's 
Branch, Jackson's Creek, Ott^r Creek, and Cash Hollow. 

The headwaters of Big Sugar Creek are the numerous 
small branches flowing from the western half of 21 N., 28 
W. The water-shed betweep them and the White River 
system is approximately indicated by the line of the railway. 
From the region about Garfield their general course is north- 
west ; from the region west and north of the Devil's Eyebrow 
more to the west. 

White River drainage. — The course of White River in Ben- 
ton county is very tortuous. It flows through a narrow, wind- 
ing valley bordered by precipitous slopes. In most instances 
an abrupt, occasionally overhanging, bluff occurs on the out- 
side of the curves, and a narrow strip of alluvium bordered by 
a less precipitous slope on the inside of the curve. The gen- 
eral course of the river through the county is north of north- 
east ; for the first ten miles the general course is north, then 
east for eight miles and north for over five miles to where it 
finally leaves the county. Although the distance in a straight 
line between the points where the river first enters and finally 
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leaves the county is about seventeen miles» the distance follow- 
ing the river would be four or five times that far, so winding is 
it. The river first enters the county in i8 N., 29 W., section 
24, on the south side, and winds across* sections 24 and 13, 
then flowing across the corner of Washington county re-enters 
Benton county in 18 N., 28 W., section 7. On the east side of 
section 24 White River approaches so close to War Eagle 
Creek that a person standing on the divide sees both streams 
within a few hundred yards of him, yet it is four miles to the 
confluence of the two streams by White River and nearly half 
that far by War Eagle Creek. One of the sharpest loops on 
the river is that at the mouth of Silver Spring Creek in the 
southeast part of 19 N., 29 W., where, after a sweep of nearly 
three miles, the stream returns within 200 yards of itself. On 
the north side of this graceful bend is a bold precipice of 
Boone chert, known as Devil's Head Bluff, from the top of 
which one looks down into the low area inside of the curve as 
into a pit surrounded on all sides by rugged hills. A some- 
what similar but shorter curve occurs in the southwest part of 
20 N., 27 W. As may be sten by the map there are other 
longer and more complex curves, such as those along township 
line 19 N., between Prairie and Big Clifty Creeks. 

Tributaries. — The principal tributaries of White River in 
Benton county are War Eagle and Little Clifty Creeks on the 
east side ; Silver Springs, Prairie, Ventry, Ford, Indian, and 
Spider Creeks on the west side. Other smaller tributaries are 
Rocky Branch, Esculapia Hollow, Pulham Branch, and Fish 
Trap Hollow. 

The course of War Eagle Creek is almost wholly in Wash- 
ington and Madison counties. It makes a long sharp loop to 
the north in the southeast part of Benton county. It has a 
course of seven or eight miles in the county, but leaves it less 
than two miles from the point where it entered. It joins White 
River in Washington county near the Benton county line. 
The part of the War Eagle Creek valley that lies in Benton 
county is comparatively narrow and bordered by steep rocky 
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slopes. The most prominent bluff is the one just north of War 
Eagle Mills. 

SPRINGS. 

The springs of Benton county are noted for their size and 
purity. With the exception of those at Sulphur Springs, they 
flow from the Boone chert, in almost every instance. About 
some of the finest springs, towns have been built, and attempts 
have been made to build them about others. The reputation 
of Eureka Springs, in Carroll county, as a health resort, has 
undoubtedly encouraged the building of these towns for simi- 
lar purposes. 

Siloain Springs, — In Siloam City, better known as Siloam 
Springs, and its vicinity there are the following springs : 

I. Three quarters of a mile northeast of Hico, a suburb, in 
1 8 N.. 33 W., near the centre of section 32, is a large spring, 
known as Box Spring, which is the source of Sager's Creek. 

II. At Hico, on the left bank of Sager's Creek, and near 
tlie township line, several springs known as the *' Seven Sisters, '» 
have been walled in. 

III. At Siloam City, in 17 N., 33 W., section 6, the south- 
west quarter of the northeast quarter, two small but excellent 
springs, known as the Twin Springs, issue from the limestone 
on the left bank of the creek. 

IV. Farther down the stream, in the northeast quarter of 
the northwest quarter of the same section, is the ** Old May- 
field Spring," now known as the '* Siloam Springs," the most 
noted of the springs in this locality. This spring is also on the 
left bank of Sager's Creek, where it flows from a small cave in 
the chert and limestone. The mouth of the cave has been 
neatly walled up, so that the water may be delivered through 
three conduits. The following is an analysis of the water of 
this spring, made by the Geological Survey of Arkansas, Dr* 
A. E. Menke, analyst : 
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Analysis of the water of Siloam Spring. 

m 

Grains Per cent. 
Constituents. per U. S. of total 

gallon. solids. 

Silica (SiOs) 8i 9.99 

Chloride of soda (NaCl) 68 8.38 

Carbonate of lime (CaCOs) 5.17 65.75 

Carbonate of iron (FeCOs) J02 .24 

Sulphate of soda (Na8S04) i-43 17.64 

Total 8.1 1 loaoo 

Found. 

Silica (Si02) 81 9.97 

Sodium (Na) 73 8.99 

Lime (CaO) 2.90 35.71 

Iron (Fe) 01 .12 

Sulphuric acid (SO4) 97 ii-94 

Carbonic add (COs) 2-29 28.20 

Chlorine (CI) -41 5.07 

ToUl '8.12 100.00 

Water collected by A. £. Menke. 

Temperature of air, 41° F.; of water, 60.8° F. 

Total solid material in solution, 7.41 grains per U. S. gallon. 

It is estimated that fully one half of the town of Siloam 
Springs derives its water supply from this and the Twin 
springs. 

V. Farther down the creek and in its bed is a chalybeate 
spring, from which there is a good flow. 

VI. There issues from the left bank of the creek another 
spring, known as the Spout spring, the water of which is said 
to be more readily affected by rainfall than those mentioned 
above. 

The big spring at Springtown. — The big spring at Springtown 
is the exit of an underground creek, flowing with a strong cur- 
rent from beneath a bed of limestone. The limestone is ex- 
posed for a considerable distance below the spring and in 
places is several feet thick. Just above the outflow is a sink- 
hole in which the stream is visible. The location of the spring 
is in 18 N., 32 W., section 5, the southwest corner. This spring 

2-B 
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is one of the principal sources of Flint Creek, and gave the 
name to the village of Springtown. 

Springs at Cherokee City. — There are several springs at 
Cherokee City, all flowing from the chert and limestone. From 
one of the best, on the south side of the town, pure water is 
forced by a hydraulic ram into the business portion of the 
village. 

Eldorado Springs, — Pactolus post-office. — Some years ago 
the water at Pactolus acquired quite a reputation for its me- 
dicinal properties, and an attempt was made to build up a 
town. This failed, and now the spring is surrounded by only 
a few dilapidated buildings. Its location is in 20 N., 33 W., 
section 31, the southeast quarter. 

Schooler's spring. — In 20 N., 34 W„ section 24, the north- 
west quarter, is a remarkable spring. Its waters gush up with 
such violence that the surface of the pool is in several places 
elevated, as if in a sitate of ebullition. An examination of the 
region about this spring shows that it is near a fault, the Boone 
chert abutting in the immediate neighborhood against a sand- 
stone escarpment. While large springs along the line of a fault 
are not infrequent, this is the only well marked instance in 
Benton county, a region noted for the abundance of its springs. 

Springs at the town of Sulphur Springs. ^^Thcre is a thriving 
town about the springs on Butler Creek, in 21 N., 33 W., sec- 
tion 23, the southeast quarter of the southeast quarter. The 
several springs have been neatly boxed in and are surrounded 
by ample grounds. The waters contain sulphuretted hydrogen 
in varying proportions, and have their origin in the magnesian 
limestones of Silurian age which underlie the valley at this 
point. The water is much used for drinking purposes and for 
bathing. The popularity of these springs as a health resort is 
shown by the constantly increasing number of visitors. 

The following is an analysis of the water from one of these 
springs, made by the Geological Survey, Dr. A. E. Menke, 
analyst : 
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Analysis of the water of Sulphur Spring. 
Hypothetical combination. 

Grains Per cent 
Constitaents. per U. S. of total 

gallon. solids. 

SiKca(SiOs) 72 3.17 

Chloride of soda (Na CI) 9.34 41*13 

Carbonate of magnesia (MgCOg) 4.48 19.73 

Carbonate of lime (CaCOs) 6.51 a8.66 

Carbonate of iron (FeCOs) .12 .53 

Sulphate of soda (NasS04) 1.33 5.86 

Alumina (AlsOs) .21 .92 

Total 22.71 100.00 

Found. 

Silica (SiOs) 72 3.17 

Sodium (Na) 4.10 18.05 

Magnesium (Mg) 1.28 5.64 

Lime (CaO) 3.64 16.03 

Iron (Fe) • .06 .27 

Alumina (AlsOg) . . . < .22 .97 

Sulphuric acid (SO4) .90 3.96 

Carbonic acid (SOs) 6.13 26.99 

Chlorine (CI) 5.66 24.92 

Total 22.71 ioa90 

Sample collected by A. £. Menke, November 16, 1891. 

Temperature of air, 28.4° F.; temperature of water, 61.7^ F. 

Sulphuretted hydrogen gas in solution, aooo2 grains per United States gallon. 

Chalybeate spting. — On the West Fork of Butler Creek, just 
below the new stone dam in 21 N., 33 W., probably near the 
line dividing sections 21 and 22, is a chalybeate spring, now 
walled in. It first appeared on the bank of the creek, but in 
blasting the Silurian limestone it ceased to flow, and finally 
broke out at a lower level in the bed of the creek. 

Anderson* s spring, — In 19 N., 31 W., near the line between 
sections 20 and 29, just off the Bentonville-Siloam Springs 
road, is a magnificent spring, from which flows a stream ten to 
twelve feet wide and four to six inches deep, forming one of 
the sources of Little Osage Creek. It flows from the Boone 
chert. 

Bluff spring. — In 19 N., 31 W., section 34, the northeast 



20 ANNUAL REPORT STATE GEOLOGIST. 

quarter, a stream of water issues from the bluff bordering 
Osage Creek. It flows from beneath a limestone stratum over 
chert, forming a miniature cascade ten feet high. 

Osage spring. — The Osage spring is in 19 N., 30 W., section 
16, the southeast quarter of the southwest quarter. It is 
usually regarded as the source of Big Osage Creek. Several 
underground streams, evidently from the same source, burst 
forth from a flinty bank, forming a stream of clear, cold water 
four feet wide and six inches deep, with a very rapid current. 

Cave spring in 18 N.y ji IV., section /. — Near the center of 
this section a large volume of water issues from two cavernous 
openings beneath a limestone bluff 40 feet in height. It was 
once used to run a mill. 

Spring near the Missouri line, — In the valley of Little Sugar 
Creek, a quarter of a mile south of the Missouri line on the 
Pinville-Bentonville road, a fine spring flows from beneath a 
limestone bluff, near the level of the Eureka shale. 

Cave spring in 20 iV., 30 JV., section i. — A large spring issu- 
ing from a cavern and known as Cave spring, is reported in 
20 N., 30 W., section I, near the center of the north half, about 
four and a half miles from Bentonville. 

Bentonville springs. — Of the springs at Bentonville mention 
may be made of the following : Crystal spring in the northern 
part of the town (20 N., 30 W., section 29, the southwest quarter 
of the northwest quarter) ; the springs in the park, less than 
half a mile from the public square in a direction a little east of 
north ; and a spring at the mill a few blocks east of the square. 

Morrison*s spring. — In the valley of Otter Creek a large 
spring flows from beneath a limestone ledge in the chert form- 
ation. It is about a quarter of a mile north of Pea Ridge post- 
oflice in 21 N., 30 W., section 35, the southeast quarter. 

Diamond spring. — ^The town of Rogers receives its water 
supply from Diamond spring, situated in 19 N., 29 W.» section 
7. The clear, sparkling water issues from the Boone chert in 
a little valley less than one mile from the town. The water 
is forced by a steam pump into the stand-pipe in the town. 
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Several fish-ponds have been constructed along the stream be- 
low the spring. 

The following analysis of the water has been made by the 
Geological Survey of Arkansas, Dr. Albert E. Menke, analyst : 

Analysis of the water of Diamond spring, near Rogers. 

Hypothetical combination. 

Grains Per cent. 

Constituents. per U. S. of total 

gallon. solids. 

Silica (Si02) 520 3.80 

Chloride of soda (NaCl) 010 Joy 

Carbonate of lime (CaCOs) 13*1 20 95.96 

Carbonate of iron (FeCOg) 020 .15 

Snlpbate of magnesia (MgSO^) .003 .02 

Total ;.... 13.673 loaoo 

Found. 

Silica (SiOg) 520 3.80 

Sodium (Na) cx>5 .04 

Magnesium (Mg) .006 .04 

Calcium (Ca) 5.250 38.38 

Iron (Fe) 010 .07 

Sulphuric add (SO4) 002 .02 

Carbonic acid (COs) 7.880 57.61 

Chlorine (CI) .006 .04. 

Total 13.679 100.00 

Water collected by assistant T. C. Hopkins. 
Temperature of air^ 29.3^ F.; of water, 57.2° F. 

Electric springs. — The most noted medicinal springs in the 
eastern part of Benton county are those in 19 N., 29 W., sec- 
tion 8, a little northeast of Rogers. Here there are a dozen 
springs within a single quarter section, of which the Electric 
springs are the most noted. This name is given to three small 
springs, or perhaps one with three openings. The following is 
an analysis of the water, made by Messrs. Potter and Riggs of 
St. Louis, Missouri, in 188 1, a copy of which has been kindly 
furnished by Professor W. B. Potter, of Washington University, 
St. Louis : 



22 ANNUAL REPORT STATE GEOLOGIST. 

Analysis of the water of Electric springs^ near Rogers. 

Gnins 
Conftitnents. per U. & 

gallon. 

Silica(SiOt) 55* 

Iron and alnmlnom (Fe, Al) <025 

Chlorideof aoda(Naa) I74 

Chloride of potash (KQ) jOo8 

Sulphate of potash (K^04) -397 

Sulphate of lime (CaSOf) 328 

Bi-carbonate of lime (CaCOt, CDs) 90488 

Bi-caxbonate of magnesia (MgCOs,COi).. -488 

Total 32460 

Temperatnxe of the air, 90^ F4 of tlie water, 55^ F. 

"The water belong^ to the calcic or lime class of waters 
with small quantities of the alkalies. There is no free gas in 
the water and the mineral matter is not sufficient to give a 
taste to it. In general character it is not unlike the Bethesda 
water of Waukesha, Missouri, and the Yellow Springs water 
of Ohio." (Potter and Riggs.) 

These springs are a little over 200 feet lower than Rogers^ 
and about a mile and a quarter from the town. There are now 
(1 89 1) three hotels at the springs and another on the hill near 
by. A line for a street railway has been surveyed from the 
town to the springs, and it is hoped that the road will soon be 
in operation. 

Of the other springs in this vicinity mention may be made 
of " mossy spring " and " bath rock spring," the latter so named 
from a natural cavity in the rock shaped much like a bath tub» 
There are also two springs which are slightly chalybeate. The 
remainder are clear, odorless, and tasteless. All of these springs 
flow from the Boone chert and its accompanying limestone. 

Esculapia springs, — In 19 N., 29 W., section 16, the south- 
east quarter, are two small springs noted for their medicinal 
properties. They are known as Esculapia springs, and flow 
from the chert formation at the bottom of a small ravine about 
200 yards north of the wagon road from Rogers to Van 
Winkle's mill. A few years ago several houses were built near 
the springs, which for a time, were the resort of a number of 
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invalids, but the property was in litigation, and the houses have 
been abandoned. The springs are now rarely visited. The 
following is an analysis of the water from the larger spring 
made by the Geological Survey, Dr. Albert E. Menke, analyst : 

Analysis of the water of Esculapia springs. 
Hypothetical combination. 

Grains Per cent. 

Conttitnenta. per U. S. of total 

gallon. solida. 

Chloride of soda (NaCl) .84 6.80 

Chloride of potash (KG) 33 1.86 

Carbonate of soda (NasCOs) 6.29 50.93 

Carbonate of lime (CaCOs) 349 28.26 

Snlphate of magnesia (MgSOi) J0% .65 

Sulphate of iron (FeS04) lA^ 11.50 

Total 12.35 loooo 

Found. 

SiKca(Si02) 75 5-72 

Sodium (Na) 3.06 23.34 

Potassium (K) il .84 

Magnesium (Mg) .01 .08 

Caldum (Ca) 1.40 ia68 

Iron (Fe) 40 3.05 

Sulphuric add (SO4) 1.09 8.32 

Carbonic add (COs) 5.66 43*i7 

Chlorine (CI) 63 4.80 

Total 13.11 100.00 

Water collected by assistant T. C. Hopkins. 

Temperature of air, 27.04** F.; of water, 52.7^ F. 

Total solid matter in solution, 15.00 grains per U. S. gallon. 

The Silver spring, — Silver spring, near the center of section 
28 (19 N., 29 W.), is one of the largest and most beautiful 
springs in the county. It emerges from the base of a small 
bluff of the Boone chert in a crystal stream two or three feet 
deep and from six to ten feet across. The water is used to 
run a flouring mill, a distillery, and a sawmill situated a short 
distance below the spring. 

Frisco spring. — Frisco spring is in 19 N., 29 W., section 33, 
the southwest quarter. It has considerable reputation locally 
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for its healing properties. It issues from the head of a ravine 
65 feet below the top of the hill and 340 feet above White 
River. The analysis of the water of the spring, given below, 
is by the Geological Survey of Arkansas, Dr. Albert E. Menke, 
.analyst : 

Analysis of the waterfront Frisco spring. 

Hypotlutical combination. 

Grains per Per cenL 
Constitaents. U. S. of total 

gallon. solids. 

Silica (SiOs) .41 3.49 

Chloride of soda (NaCl) .86 7.52 

Chloride of potash (KQ) 14 1.22 

Carbonate of lime (CaCOs) 8.77 76.66 

Carbonate of iron (FeCOs) .84 7.34 

Sulphate of magnesia (MgS04) .42 3.67 

Total 11-44 100.00 

Found. 

Silica (SiOj) 41 3-58 

Sodium (Na) .34 2.29 

Potassium (K) .07 .61 

Magnesium (Mg) .08 .70 

Calcium (Ca). 3.51 30.65 

Iron (Fe) .41 3.58 

Sulphuric acid (SO4) .34 2.97 

Carbonic acid (COs) 5.70 49.78 

Chlorine (CI) .59 5.15 

Total 11.45 100.00 

Water collected by assistant T. C. Hopkins, March 18, 1892. 
Temperature of air, 38.3® F.; of water, 53.6° F. 

Cross Hollow spring. — There is a large spring at Cross Hol- 
low, section 31 (19 N., 29 W.), the northwest quarter, flowing 
from the base of a limestone bluff belonging to the Boone 
chert formation. Its basin is five or six feet across and eighteen 
inches deep. The stream flowing from the spring is probably 
five feet wide and six inches deep. 

WELLS. 

From the foregoing it will be seen that Benton county is 
well watered. The numerous springs afford, as a rule, most 
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excellent water for drinking and household purposes, while 
that obtained from wells is as good as is usually secured 
from such sources. In some instances the use of well water 
has been the cause of ill health. In most cases the mischief 
could probably have been avoided by the exercise of proper 
precaution. The site of a well should be carefully selected, and 
every effort made to reduce to a minimum contamination by 
surface drainage. Shallow wells should be avoided. Occasion- 
ally families are found using water from wells so shallow as to 
be little better than wet weather holes. This is dangerous. A 
well that fills up with every rain is certainly liable to contami- 
nation. The various strata through which water percolates act 
as filters, and it is reasonable to believe that, other things being 
equal, the water which has been the least filtered will contain * 
the most impurities. Again, the location of wells in towns is 
a matter of serious importance. The liability to contamina- 
tion of the water supply in a town, it must be borne in mind, 
is much greater than in the country, for sooner or later the soil 
becomes saturated with impurities of various kinds. For this 
reason there is much greater safety in a system of waterworks, 
supplied from a proper source, than in using well water. There 
are now many wells in Bentonville which are not in a good 
sanitary condition. That sickness from this cause has not been 
more widespread is due to the general healthfulness of the 
country rather than to the care of the well owners. It should be 
remembered though, that as the town grows older the chances 
for corruption increase. It is especially advised that all sources 
of impurity, such as privies, barns, cowpens, and other neces- 
sary outbuildings, as well as stableyards, be as far removed as 
possible from the well. But in many instances it is doubtful 
if this precaution will suffice. Those who use cisterns must 
not be unmindful of the fact that even rain-water may become 
a menace to health if the cistern be allowed to become filthy. 
In a few localities it is difficult to obtain water even in wells 
fifty or sixty feet deep. Such is the case, for instance, along 
the road traversing the northern tier of sections in 19 N., 33 W. 



CHAPTER IV. 

Thb Rocks op Bbhton Coumtt. 

The rocks of Benton county are included in three systeoos^ 
viz.: the Silurian, the Devonian (?), and the Carboniferous. 
They are all of sedimentary origin, and are made up of cherts,, 
limestones, sandstones, and shales. Of the limestones there 
are two general classes : those containing magnesia, known as 
magnesian limestones, dolomites, or dolomitic limestones ; and 
those composed almost entirely of carbonate of lime. The 
chert (flint) occurs as nodules or interstratified bands in some 
of the limestones. 

The sandstones also vary somewhat lithologically ; one kind, 
known as saccharoidal sandstone, is so pure, clear, and white 
that a fresh sample of it resembles loaf sugar ; under weather- 
ing influences it becomes loose in texture, and resembles gran* 
ulated sugar. Ordinarily the sandstones are cemented with a 
ferruginous cement, and are therefore of a reddish or yellowish 
brown color. Weathering sometimes brings out on some of the 
sandstones remarkable concentric iron-stained bands. 

The shales of the various ages are usually dark or black,, 
with now and then brownish stains produced by the presence 
of iron. 

The various sediments contain in themselves evidence of the 
conditions under which they were deposited. The limestones 
must have been formed in a clear sea, free from mud, and in 
which there was a profusion of animal life, especially of the 
lime-secreting forms ; while sandstones are shore deposits and 
shales are mud deposits. 

The various horizons represented in Benton county are givcD 
in the following table in their natural order. 



Lower Carboniferoua 
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The formations of Benton county. 

Thickness 
Formation. in feet 

VII. Batesnile sandstone aoo 

VI. Fayetteville shale 25 

V. Wyman sandstone 10 

IV. Boone chert 250 

Devonian (?) III. Eureka shale 50 

Silnrian i ^^* Saccharoidal sandstone . . 70 

\ I. Magnesian limestone , . . • 250 

SILURIAN ROCKS. 

, The rocks of Silurian age exposed in Benton county have not 
been correlated with formations outside of the state, nor has 
enough detailed work been done on them to justify even a 
provisional classification ; they are therefore distinguished by 
their lithologic characters. They consist of limestones, sand- 
stones, and chert. 

Magnesian limestones. — In Benton county the bulk of the 
Silurian rocks below the saccharoidal sandstone is composed 
of limestones containing variable quantities of magnesia. Some 
are true dolomites* while others- contain an excess of lime and 
many of them are highly siliceous. The siliceous magnesian 
limestones often have a dark leaden gray color, while the purer 
ones are gray and buff colored. Both kinds occur in regular^ 
more or less evenly bedded layers from two inches to two feet 
or more in thickness. They are very durable, outcropping in 
prominent angular ledges. Sometimes layers offering greater 
resistance to the erosive agents than those above and below, 
project in continuous ledges that may be followed with the eye 
for several miles along some of the thinly wooded hillsides. 
The purer of the magnesian limestones have comparatively 
smooth, even surfaces on their weathered exposures. At other 
places the silica tends to segregate ; and as the more siliceous 
parts of the bed are more durable than the other parts the rock 
weathers with an uneven, pitted surface. 

The upper limit of the magnesian limestones in the White 
River valley is 19 N., 29 W., section 12, possibly extending 
into 19 N., 28 W., section 7. South of this no Silurian lime- 

*Pare dolomite consists of 54.35 per cent, carbonate of lime and 45.65 per cent. 
carbonate of magnesia. 
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Stones were observed, but to the north nearly all of the Silurian 
area shown on the map is of the magnesian limestones. 

Exposures, — Fine exposures of the magnesian limestones 
occur at the following localities : On Indian and Spider Creeks ; 
in 20 N., 28 W., on the Rogers-Eureka Springs road in the 
southwest part of the township ; on both sides of the Rogers- 
Eureka Springs road in the southeast part of the township ; on 
Ford and Cedar Creeks ; in Fish Trap Hollow ; in 19 N., 28 
W., in the northwest part of the township, on the road to Van 
Winkle's mill, through sections 5 and 8 ; in the northeast part 
of the same township in the valleys of Rocky Branch and 
Little Clifty Creek; in 21 N., 33 W., along Butler Creek and 
its tributaries. 

Details. — The entire thickness of the Silurian rocks at the 
mouth of Indian and Spider Creeks is a little over 300 feet, of 
which over 250 feet are magnesian limestone. Their thickness 
as exposed in the bluff below Jennings' Ford, in the southeast 
comer of 20 N., 28 W., is at least 150 feet, of which 100 feet or 
more are of the magnesian limestone division. 

At Caverna, McDonald county, Missouri, a short distance 
north of the state line, in 21 N., 31 W., section 34, near the 
center of the section, the valley of Little Sugar Creek has 
been eroded to a sufficient depth to expose the Silurian rocks. 
Just below the mill-dam and immediately beneath the Eureka 
shale magnesian limestone outcrops. 

In 21 N., 33 W., Butler Creek has cut ite valley through the 
Boone chert and the Eureka shale into the underl3ring Silurian 
rocks. Under a trestle just north of the depot at Sulphur 
Springs two feet of compact magnesian limestone are exposed. 
There is another and thicker exposure a little further north at 
the northern end of a second trestle. Nearly a mile from the 
depot, down Butler Creek, six feet of the same kind of rock are 
exposed on the right side of the valley, near the railway 
track. It is interstratified with a layer of chert (flint) nodules, 
and is overlain by a thick bed of limestone. At this exposure 
is a slight syncline, and a little further down the valley an anti- 
cline ; at the exposure at the anticline, which is about a quar- 
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ter of a mile south of the state line, there is a bed of quartzose 
sandstone six feet thick. Above the sandstone are arenaceous 
limestones, some of which have weathered brown, but on a 
fresh surface they are of a light cream color. The quartzose 
layers occur again on the edge of the west fork of Butler 
Creek, at the Baptist Church, near the center of section 15^ 
where they are 75 feet below the level of the railway at the 
Sulphur Springs depot. 

Magnesian limestones are well shown in the valley of the 
west fork of Butler Creek ; they have also been quarried by 
the stone dam at the base of Round Top, near the line between 
sections 21 and 22. South of Sulphur Springs they also ap- 
pear beneath the Eureka shale along Horse Creek. 

Silurian chert. — The chert in the Silurian rocks differs in 
appearance from the Boone chert, of the Carboniferous so 
much that where any quantity of either exists there is no dif- 
ficulty in deciding to which class it belongs ; but, in places, the 
weathered fragments on the slopes, stained with the surface 
waters, so closely resemble each other that it is frequently im- 
possible to decide from single fragments whether they are 
from the Boone chert, or from some of the Silurian chert beds. 

The chert of the Silurian rocks is usually harder and more 
compact than that of the Boone chert formation. It also varies 
in color, dark gray predominating, with concentric bands of a 
lighter shade in the nodules. In many places it approaches 
agate in texture, being then properly an agatized chert. It 
can be drilled or dressed only with great difficulty. Many 
pieces are so beautifully banded, and have such fine texture^ 
that if properly stained and polished they would make attractive 
ornaments. 

It occurs mostly as irregular concretionary nodules and 
masses in the dolomites and siliceous limestones, the nodules 
varying from a few inches to a foot or more in diameter. In 
some places the chert occurs as irregular layers interstratified 
with the siliceous limestones. As a rule the more chert in the 
limestone at any place, the more silica is diffused through it, 
while the comparatively pure magnesian limestone is almost 
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entirely free from the chert concretions. The chert occurs in 
varying quantities throughout the entire Silurian area shown 
•on the accompanying map of Benton county, excepting in 
that part of it south of 19 N., 29 W., section 12, where sac- 
•charoidal sandstone is the only Silurian rock exposed. 

Thi saccharoidal sandstone,* — The uppermost bed of Si- 
lurian age in the White River region is a white, saccharoidal 
^sandstone, which is commonly massive, but occasionally lami- 
nated in its upper part and brecciated at the bottom. It varies 
.greatly in thickness, in some places being almost, if not en- 
tirely, wanting, while in others it is not less than 60 or 70 
feet thick. Its greatest thickness is in the southern part of the 
area, the bed thinning out irregularly toward the north. 

Exposures. — The following is a list of localities in Benton 
•county where the saccharoidal sandstone occurs : in 19 N.« 
2j W., on the east fork of Little Clifty Creek in section 17 ; 
in 20 N., 27 W., section 5 ; in 18 N., 28 W., sections 7 and 18 ; 
in 19 N., 28 W., in the northeast part, south of White River, 
■and on the west fork of Little Clifty Creek, in sections 14, 22, 
and 23 ; in 20 N., 28 W., on Cedar and Ford Creeks, in the 
bluff down-stream from Jennings' Ford; in 18 N., 29 W., in sec- 
tion 3, on the south side of White River, in sections 12, 13, and 
24; in 19 N., 29 W., at the ferry in section 25, at the ford in 
section 34; in 20 N., 29 W., section 35, the southeast quarter, 
on the east side of the Rogers-Eureka Springs road. 

Local details, — In the southern part of 19 N., 28 and 29 W., 
and in 18 N., 28 and 29 W., the saccharoidal sandstone is ex- 
posed in a series of gentle anticlines along the banks of White 
River. In the southernmost one of these anticlines, that in 18 
N., 28 W., sections 7 and 18, and in 18 N., 29 W., sections 12, 
13, and 24, is the largest exposure of the sandstone, both in 
area and thickness. 

*The saccharoidal sandstone here described appears to be one of several very 
dmilar sandstones in the Silurian. The others occur at a greater depth — that is, 
below some of the limestones. For example, a saccharoidal sandstone outcrops 
on the road down Butler Creek a short distance north of the Arkansas line, but it is 
50 or 60 feet below the Eureka shale. — F. W. Simonds. 
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The finest vertical exposure is in the bluff on the west bank of 
White River, southwest of Mr. Ellis' farm, i8 N., 29 W., section 
13, where the rock is exposed close to the water's edge in a mas- 
sive, perpendicular ledge sixty or seventy feet in thickness. The 
:sandstone dips beneath the water level near the half-mile line on 
the west side of section 24, below which it again rises, attain- 
ing its maximum thickness in the south part of section 13. On 
the east side of the river there is a small exposure in the north- 
west quarter of section 24 (18 N., 29 W.), and in the southeast 
<iuarter of section 13^ in the same township, a larger areal ex- 
posure which, being on the inside of the curve, is covered with 
river drift. At the confluence of White River and War Eagle 
Creek no saccharoidal sandstone is exposed, as it is beneath 
the water-level on the east side and concealed by alluvium on 
the west. However, a half mile from the river in 18 N., 28 W., 
section 18, the west side, and the southwest quarter of section 
7, and in 18 N., 29 W., the south part of section 12, there is a 
large areal exposure, continuous with that in the bluff on the 
south side of section 13. In 18 N., 28 W., section 18, the west 
side, south of the wagon road, the outcrop of sandstone covers 
an irregular, nearly flat area of several acres which is entirely 
bare in some places, and in others covered with a thin soil. 

The area in 18 N., 29 W., between the middle of the south 
side of section 12 and the ravine in the south half of section 3 
was not traversed, but the topography indicates an outcrop of 
sandstone along the base of the river hills between these two 
points, though probably more or less concealed by the river 
deposit on the one side and the chert debris on the other. On 
the south side of the river in section 3 the sandstone outcrops 
in a low bluff along the water's edge, and in places it extends 
back from the river 100 yards or more in a low, irregular flat. 

Between the south part of section 3 and the east part of 
section 12 (19 N., 29 W.), the saccharoidal sandstone does not 
outcrop at any great height above the river, while in some 
places it dips entirely beneath the water-level. A thickness 
of six to ten feet is exposed immediately above the ford in 19 
N., 29 W., section 34, the southwest quarter. At the ferry in 
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section 25, the northeast quarter, a half mile south of Key post- 
office, a bed from ten to twenty feet thick is exposed. 

Down White River from 19 N,, 29 W., section 11, the Silu- 
rian rocks cover a much larger area than they do up-stream, 
but, owing to the thinning of the bed, the saccharoidal sand- 
stone outcrop is not so marked. In a few places the marked 
local changes in the thickness of this bed suggest an uncon- 
formity between it and the underlying rocks, or at least that 
the sandstone was deposited on a very uneven surface. Such 
a sandstone prominence occurs in 20 N., 29 W., section 35^ 
the southeast quarter, on the east side of the Rogers-Eureka 
Springs road, 300 yards north of the big spring. Other simi- 
lar ones occur on the south side of White River in the north- 
east part of 19 N., 28 W. 

On Ford and Cedar Creeks in 20 N., 28 W., the saccharoidal 
sandstone forms a layer from two to ten feet thick, but in many 
places it is entirely concealed. The thickest exposure at its 
northern limit is at the little water-mill in section 14, the south- 
west quarter, where it outcrops as a steep ledge in the bottom 
of the valley, forming a waterfall in the creek. 

On the west fork of Little Clifty Creek in 19 N., 28 W., 
sections 22, 23, and the south part of 14, it outcrops in the 
bottom of the creek. The exposure nearest the head of the 
creek is crossed by the wagon road less than half a mile below 
Van Winkle's mill. In the east part of section 14 and in sec- 
tions 13 and 12 (19 N., 28 W.) it occurs near the tops of the 
hills in occasional outcrops from three to ten feet thick. There 
are similar exposures on the east prong of Little Clifty Creek^ 
the upper limit being at the fault in 19 N., 27 W., section 17^ 
the southeast quarter. It outcrops in a massive ledge in 20 N., 
27 W., section 5. 

On Spider and Indian Creeks in 20 and 21 N., 27 and 2S 
W., an occasional boulder or thin ledge of the saccharoidal 
sandstone appears just underneath the black Eureka shale. 

THE EUREKA SHALE (DEVONIAN ?). 

Position and character. — The Eureka shale is the name given 
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by the State Geologist to a bed of black shale immediately 
below, or at the base of the Boone chert. As yet some uncer- 
tainty exists as to whether it belongs to the Devonian or to the 
Carboniferous system.* 

It is a black, bituminous, argillaceous, and often very pyritif- 
erous shale varying in thickness from five to fifty feet 

Exposures. — Outcrops of the Eureka shale are common 
along the valley of White River for almost its entire course 
through Benton county. The following localities may, how- 
ever, be specially mentioned ! in 19 N., 27 W., along the road 
from Big Clifty Creek to Rocky Branch, in section 6 ; in 20 
N., 27 W., in section 7, on the road from Garfield to Eureka 
Springs, and in section 29 ; in 18 N., 28 W., along the banks 
of War Eagle Creek, in sections 3, 9, and 10; in 19 N., 28 W. 
section I, and on Little Clifty Creek, below Van Winkle's mill, 
in section 22 ; in 20 N., 28 W., near the head of Ford Creek, 
in sections 14 and 23, at the head of Fish Trap Hollow, near 
Larue post-office, in section 25, on the road from Jennings' 
Ford to Poor Mountain, in section 26, and on the Rogers- 
Eureka Springs road, in section 28; in 18 N., 29 W., in the 
southern part of section 3, and in sections 13 and 24; in 19 
N., 29 W., near the center of section 13, in sections 33 and 
34, and on the Rogers- Van Winkle mill road in section 24, 
near Key post-office; in 20 N., 31 W., the northwest corner, 
in the valley of Little Sugar Creek; in 21 N., 31 W., along the 
valley of Little Sugar Creek ; in 17 N., 32 W., near the mouth 
of Osage Creek, in section 4, on Chambers' Spring Branch, 
in section 7 ; in 21 N., 32 W., at Seiler's Spring in section 30, 
the northeast quarter ; in 17 N., 33 W., the southwest part, 
along the Illinois River ; in 19 N., 33 W., in the valley of the 
T^ty Fork of Spavinaw Creek, northeast of Decatur; in 21 N., 
33 W., along Butler Creek and its tributaries ; near the state 
line it is over a hundred feet above the creek. 

Local details, — One of the thickest outcrops of the Eureka 
shale is in 18 N., 29 W., section 13, on the west side of White 

*FootHiote in the Annual Report of the Geological Survey of Arkansas for 1888, 

VoL rv^ p. 26. 
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River, south of the Rogers-Pine Creek road. In many places 
even where it occurs in a bed many feet in thickness it is not ex- 
posed, owing to the fact that it decomposes quite rapidly, and 
to its position beneath the durable chert. The decomposed 
shale is often carried away by the surface waters, leaving the 
beds above it as overhanging cliffs of limestone and chert. 
These in time break down, concealing the shale under the talus. 
However, where the force of the water is sufficient to carry 
away this talus, as on the outside of curves along watercourses, 
the shale is exposed at the base of a perpendicular bluff. 
Good examples of this are the bluffs in i8 N., 29 W., sections 
13 and 24; and 19 N., 29 W., sections 33 and 34. Larger areal 
exposures appear when the formation is at or near the top of 
a hill with but little overlying rock to conceal it. The most 
notable examples of this kind are in 20 N., 28 W., section 26^ 
on the wagon road from Jennings' Ford to Poor Mountain ; in 
19 N., 28 W., section I ; and in 19 N., 27 W., section 6, on the 
wagon road from Big Ciifty Creek to Rocky Branch, where the 
road follows the Eureka shale outcrop for more than a mile. 

Among the many exposures in the eastern part of the 
county mention may be made of the following : in 19 N., 29 
W., section 24, it appears on the wagon road from Rogers to 
the Van Winkle mill on the north side of the little branch 200 
yards south of Key post-office ; also near the center of section 
13, west of the wagon road in the ravine leading from Ozark 
school-house. 

In 20 N., 28 W., it is exposed in section 23, on the hill at 
the head of Fish Trap Hollow; in section 28, west of Ford 
Creek on the road from Rogers to Eureka Springs ; and in sec- 
tion 25, on the same road, about three quarters of a mile 
northeast of Larue post-office. 

It also appears in 18 N., 29 W., section 3, the south part, on 
the east side of the ravine; in sections 12 and 13, on the road 
from Rogers, to the mouth of War Eagle Creek. It appears in 
18 N., 28 W., sections 3, 9, and 10, along the banks of War 
Eagle Creek. 

West of the St. Louis and San Francisco Railway in the re- 
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gton drained by the tributaries of the Arkansas River, the Eu« 
reka shale is exposed in the valley of Little Sugar Creek two 
and a half or three miles from Bentonville. The creek at this 
point, 20 N., 31 W., section I2, the northeast quarter, is about 
250 feet below Bentonville. The shale outcrops beneath the 
Boone chert above the road on the left bank, 25 or 30 feet 
above the water. The outcrops now continue along the creek 
as far as Caverna, McDonald county, Missouri. 

The following localities occur along Little Sugar Creek : in 
21 N., 31 W., probably in section 35, th^ shale on the left bank 
of the creek is in contact with the lowest beds of the Boone 
chert and limestone formation, which here forms a low bluff; 
a little farther down the stream, in section 26, the south half, 
the shale appears on the right bank of the stream ; at Mr. 
Carrico's place, near the center of section 26 (21 N., 31 W.), 
the Eureka shale is cut in a well ; it was noticed still farther 
down the creek, probably in section 22 ; on the state line it 
occurs in a well nine feet below the surface ; near the mill at Ca- 
verna there is a good exposure, overlying the magnesian lime- 
stones. Based upon the elevation observed at Caverna, the 
thickness of the shale at the railway cut in section 22 is 
about 50 feet — probably its maximum thickness. 

The next streams in Benton county, west of Little Sugar 
Creek, which cut through the Boone chert and expose the 
underlying rocks are Butler Creek and its tributaries. The 
Eureka shale is exposed on the road from Bentonville to Sul- 
phur Springs {zna Dickson post-office) in 21 N., 32 W., section 
30, the northeast quarter, at Mr. Seiler's spring-house on the 
south side of the valley. It outcrops immediately beneath the 
•chert and limestone, about 280 feet below Bentonville. 

In 21 N., 33 W., section 24, the southeast quarter of the 
southwest quarter, at Mr. Lewis' place, eighteen feet of shale 
were cut in a well. Just north of Sulphur Springs the shale is 
exposed on the hillside 40 or 50 feet above the town, its frag- 
ments being scattered down the slope over an interval of 
about 40 feet. From examinations made elsewhere in this 
vicinity it appears that this shale has a thickness of from 30 
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to 35 feet. Just south of the town there are good exposures^ 
especially along the old Chalk Valley or Nebo road, which 
passes up the right side of the valley of Horse Creek. In 
section 26 the magnesian limestones with their concentrically 
banded flint nodules appear below the shale, while above it 
are the limestones of the Boone chert. The thickness of the 
shale bed is here from 30 to 35 feet. It also outcrops in 
section 25, along the Sulphur Springs-Nebo road, and is re- 
ported on the Cary land in section 36. 

Below (north of) Sulphur Springs, near the state line, the 
shale outcrop is fully lOO feet above the railway track, and 
above it is a heavy limestone bluff. Across the valley of But* 
ler Creek and almost west of the last named locality, on the 
road to Crump post-office, probably in the east half of section 
16 and the west half of section 15, the shale outcrops beneath 
a limestone ledge. The summit of Round Top, in section 22, 
the northwest quarter, is capped with the lower beds of lime- 
stone belonging to the Boone chert formation ; the shale un- 
derlies this limestone. 

It was expected that the Eureka shale and probably the under- 
lying magnesian limestones would appear in the other valleys 
in the northwestern and western part of the county, but from 
Butler Creek to the valley of the Illinois River in the south- 
western part of the county no outcrops have been found, ex- 
cepting those on Spavinaw Creek and on the Dry Fork of the 
same. It has been reported as underlying the limestone bluflf 
just above the ford of the "line road'* in 19 N., 34 W., section 
10, but an examination of the base of that cliff failed to show 
it. It may possibly be exposed at this point, however, at 
times of very low water. Farther up-stream in section i, the 
northwest quarter, it does appear. The overlying limestone 
rises in a gentle undulation and overhangs the exposed shale^ 
which has yielded more rapidly to eroding agencies. It occurs 
along the banks of the creek for half a mile. 

Northeast of Decatur, in the valley of the Dry Fork of 
Spavinaw, half a mile above the crossing of the road to Nebo, 
the black shale again appears beneath the limestone bluff. 
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These are the only exposures noted in the region between But- 
ler Creek and the Illinois River. In themselves they are in- 
significant, yet they serve to indicate the base of that very 
widespread and important formation, the Boone chert. Possi- 
bly there are other outcrops, but if they exist at all they must 
be small. 

In 17 N., 32 W., section 4, the northwest portion, near the 
mouth of Osage Creek, large fragments of the black shale 
were found in the bed of the stream. A short distance up- 
stream the Eureka shale is exposed in the creek bank. The 
jointing at this locality is distinctly shown and the dip of the 
rocks seems to be southeast. Farther up^he creek, in 18 N., 32 
W., section 33, the west half, at the ford of the Springto wn-Rob- 
inson road, the shale occurs in the right bank, and along the 
stream for a short distance above this point. Down-stream it 
is undoubtedly continuous with the exposure at the ford. 

At Mark Schuck's spring in 17 N., 32 W., section 7, near 
Chambers' spring branch, there is an exposure of black shale 
three or four feet thick. Continuing down the Illinois River 
there are no more outcrops until about a quarter of a mile be- 
low Fisher's Ford, in 17 N., 33 W., near the line between sec- 
tions 28 and 29, where in a ravine twelve to fifteen feet of typical 
shale appear just below the lowest layers of the Boone chert 
formation. There is another exposure at O'Brien's spring, in 
the southwest corner of Benton county, 200 yards above the 
27th mile-post on the Arkansas- Cherokee line. This outcrop 
is believed to be a continuation of that below Fisher's Ford. 
The same difficulty exists here in tracing the shale outcrop as 
has been repeatedly noticed elsewhere, viz.: the complete cov- 
ering of the shale with fragments from the overlying chert. 



CHAPTER V. 
Rocks of Benton County — Continued. 

THE BOONE CHERT AND LIMESTONE. 

Distribution, — The Boone chert with its accompanying lime- 
stone is the most conspicuous formation in Benton county, 
having both a greater areal distribution and a greater thick- 
ness than any other formation. It forms the great plateau or 
peneplain north of the Boston Mountains, which in places is 
cut through to the Silurian rocks, while above it rise a few 
isolated, island-like masses, remnants of higher formations. 
These outliers of higher formations for the most part are in the 
northeastern portion of the county, and mainly in the region 
which is most deeply eroded. In the southwestern part of the 
county, southwest of Robinson, are other masses, which are 
outliers of the Wedington Mountains, of Washington county. 
There is another small area just north of Siloam Springs, in 
which higher formations appear, but with no marked topo- 
graphic effect. 

For convenience the entire formation is divided as follows : 
I. Limestone above the chert proper. 

II. Limestone and chert interstratified. 

III. Limestone beneath the chert proper. 

The limestone above the chert. — The limestone overlying the 
chert proper is not a heavy bed in Benton county, probably 
never exceeding forty feet in thickness, and generally being 
much less. Its exact thickness is difficult to determine, owing 
to the partings between it and the underlying chert, and also 
between it and the overlying sandstone, being in nearly all 
cases concealed by debris. It outcrops in rounded boulders 
or prominences through the soil around the border of the 
Batesville sandstone areas. It is strongly charged with bitu- 
men, and gives off a fetid odor when struck with the hammer 
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When freshly broken it has a dark gray color, but when long 
exposed it changes to a light gray. Furthermore, it is coarsely 
crystalline, slightly fossiliferous, homogeneous in texture, 
very tenacious, has a conchoidal fracture, and rarely presents 
sharp edges on weathered exposures. 

Unless concealed by debris it outcrops around the borders of 
the Batesville sandstone areas, being most abundant where the 
Fayetteville shale is entirely absent. The outcrop is prominent 
on the wagon road from Herd post-office to Spider Creek in 
21 N., 28 W., section 14, the south part, and in section 24, the 
east part ; on Blansett Mountain at Garfield ; on the wagon 
road southeast of Garfield in section 33 ; also, around the base 
of the low sandstone hills west of Garfield ; in 20 N., 28 W., 
section 14, on Poor Mountain ; and on the Rock House road, 
in 19 N., 27 W., sections 29 and 32. In the last exposure the 
limestone is from 30 to 40 feet thick with considerable areal 
extent. Again, in the Pea Ridge region at the base of Big 
Mountain, near Elk Horn Tavern, the upper layers of lime- 
stone are overlain by the Wyman sandstone. 

That portion of the formation exposed along Flint Creek, 
near the state line, is evidently near the top of the chert bed, 
as there is quite an area of Fayetteville shale just south of it. 
As this shale is somewhat above Siloam Springs that place 
seems to be situated near the top of the Boone chert forma- 
tion. 

The interstratified limestone and chert. — The chert is some- 
what variegated in color ; yellowish brown is the prevailing 
tint, but gray, white, green, black, and drab are also found. It 
occurs usually in slightly irregular layers from two to six 
inches thick, weathering into angular fragments varying from 
a few ounces to several pounds in weight. It is rarely seen in 
place except in cliffs along the watercourses, or in well-open- 
ings, but the slopes and level areas are always covered with 
the loose fragments. In a few places these fragments have 
been cemented into a breccia by a carbonate of iron, lime, or 
other cement, and are known locally as " made rock." 

The limestone in the chert proper is not a persistent, clearly 
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defined bed, but consists of large quantities of limestone very 
irregularly distributed through the chert. In some places the 
limestone contains so much diffused silica that it is difficult to 
determine whether it should be classified as chert or as lime- 
stone. In other places the limestone is in quite irregular sheets 
intercalated in the layers of chert, while in still others it occurs 
in lenticular masses of varying sizes. Again, the chert may 
occur as lenticular masses in the limestone; while on the con- 
trary the limestone may occur for miles in more or less heavy 
beds almost free from chert and comparatively pure. The 
lime quarries at Rogers and Garfield are in such beds. Unless 
it be on a perpendicular bluff or very steep slope, it is ex- 
tremely difficult to ascertain even approximately how much 
limestone proportionately occurs in the strata at a given place, 
owing to the fragmentary chert covering the surface. Fre- 
quently what appears to be a large chert area will on examina- 
tion prove to be a limestone area covered with chert frag- 
ments. From all the data that could be obtained in a study 
of the Boone chert area in Boone county, it seems that there 
is considerably more chert than limestone in this formation. 
Comparatively speaking, the thickness of the cherty division 
far exceeds that of any one of the other divisions, and it con- 
stitutes the great bulk of the Boone chert formation, while 
chert fragments are more or less abundant throughout the area 
of that formation. 

The Osage Prairie region west of Rogers and south of Ben- 
tonville seems to be underlain by thq middle division ; while 
the same is true of Beatie Prairie in the northwestern part of 
the county. 

Other exposures of limestone, noted in the Pea Ridge re- 
gion, are given without reference to their precise position in 
the formation. The road from Bentonville to the ridge in 20 
N., 30 W., descends a long, steep, cherty hill to the first ford of 
Little Sugar Creek, probably in section 15. This ford is more 
than 200 feet below Bentonville and consequently is well down 
in the formation. Limestone is also exposed at Mr. Maxwell's, 
in section 12, the southwest quarter, where the road leaves the 
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creek and passes up a large ravine in which limestone out- 
crops and fragmentary chert occurs. The point on the east 
line of section i where the road turns north to Pea Ridge is 
250 feet higher than the creek at Maxwell's, showing the 
Boone chert to be more than 250 feet in thickif^ss. 

Otter Creek flows from the neighborhood of Pea Ridge 
post-office nearly due north, approximately following the line 
between ranges 29 and 30 W. There is limestone as well as 
the usual chert debris exposed in the ravine through which it 
flows, as for example, at Morrison's Spring in 21 N., 30 W., 
section 25, the southeast quarter. Limestone also outcrops 
along the road leading north from Elk Horn Tavern. 

At the ford on Spavinaw Creek above Patton's mill in 20 N., 
32 W., section 22, and again just below the mill, limestone ap- 
pears in the bank of the stream. A mile below the mill the 
road to Nebo turns to the north and ascends a steep ravine in 
which the limestone is exposed. The ascent from the creek 
to the general level of the country must be at least 130 feet. 
At Nebo, which lies in the valley of a little stream, slightly 
below this level, there is an abundance of chert. 

On the Decatur road just north of Springtown is an outcrop 
of limestone, some layers of which contain remarkable quanti- 
ties of crinoid stems and discs, in places the layers being 
composed entirely of them. They vary in diameter from a 
quarter of an inch to three eighths of an inch, and usually 
stand out in relief on a weathered surface. These discs are 
cemented together with calcareous matter, and the interstices 
are filled with fragments. Some of these layers decompose 
very rapidly and in the grayish debris thus formed are thou- 
sands of discs completely free from the matrix. Limestone 
also outcrops along the Siloam Springs road on the bank of 
the creek immediately west of Springtown. It is quite con- 
spicuous on account of its light color, sometimes being nearly 
white. Of course where the limestone is the lowest rock ex- 
posed, as it is in most of the cases mentioned above, there is 
the possibility of mistaking the rock of the lowest division for 
the limestone in the chert. This is most liable to happen 
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when the rock is at some distance from Eureka shale ex- 
posures. 

On the left bank of the Illinois River above Robinson are 
some high bluffs of chert and limestone ; there are also nu* 
merous outcrops on the tributaries of Osage Creek. These 
outcrops are not, as a rule, so conspicuous as where the denu- 
dation has been greater and the valleys deeply eroded. The 
disintegration of the chert layers in the many localities drained 
by these streams has given rise to great quantities of cherty 
debris, which literally covers the surface wherever the slope 
is sufficient for the rain to wash out the soil and other lighter 
products of rock decomposition. 

Below the ford of Spavinaw Creek in 19 N., 34 W., section 
10, on the Arkansas-Cherokee line, there is a prominent bluff, 
190 feet high, known as the Red Bluff on account of the red- 
dish brown stains near the top. The lower layers of chert in 
this bluff are white and light gray. There is a similar bluff 
above the ford on the right side of the stream in section 2. 

Limestone at the base of the chert, — The limestone at the 
base of the chert in Benton county is the equivalent of the 
St. Joe marble* in the region further east. In the eastern 
part of Benton county it is a persistent bed from 15 to 25 feet 
thick, resting upon the Eureka shale and graduating into the 
overlying chert. Its color varies from a dark, rusty gray 
through all intervening shades to a reddish brown or chocolate 
color. As seen on the weathered exposures it is mostly 
lumpy, shelly, and full of seams. In a few places it is firm 
enough on the surface to make a fairly good building stone 
for rough work ; and small pieces of ornamental marble may 
be obtained from it in some localities. The quality doubtless 
improves toward the interior of the bed. 

Its distribution may be traced on the map by the outcrop 
of the Eureka shale which immediately underlies it. In many 
places it is concealed by the chert debris, but wherever the 
horizon is exposed, the limestone occurs, the chert itself in no 

*For full description of the St. Joe marble lee Annual Report of the Geological 
Survey of Arkansas for 1S90, Vol. IV. 



THE ROCKS OP BENTON COUNTY. 43; 

instance being in direct contact with the shale. In most of the 
exposures the limestone occurs in perpendicular bluffs, due 
partly to its position immediately above the Eureka shale, whiclk 
decaying rapidly, causes the overhanging limestone to break 
down, and thus leaves the walls perpendicular or overhanging. 
In the northern part of Benton county this stone is brighter 
colored, more homogeneous and more durable than in the 
southern part. In i8 N., 28, and 29 W., it is gray in color and 
lumpy and crumbling in texture. West of the wagon road in 

19 N., 29 W., sections 33 and 34, in the high bluff on the north 
side of White River, it occurs in a continuous ledge at the 
baseof the chert, and just above the black shale. Other promi- 
nent exposures in this township are on the lower course of 
Silver Spring Creek, south and southeast of Mr. Priest's mill,, 
and in the lower part of Esculapia Hollow, at and below the 
big spring in section 23. On the lower course of Prairie 
Creek, in the northeast part of the same township, and in the 
southeast part of 20 N.,'29 W., the limestone forms perpen- 
dicular, and in places overhanging ledges, on the north side 
the ledges being close to the creek ; but on the south side they 
swing nearly a mile and a half south of it and bound the little 
prairie in sections I and 2 (19 N., 29 W.), with a prominent 
wall, nearly all of which is visible from the wagon road on the 
north side of the creek. 

The limestone forms a prominent ledge the greater part of 
the way on both sides of the river valley below Prairie Creek. 
The most prominent exposures on the south or east side of 
the river are in 19 N., 28 W., sections 9 and 8; on the West 
Fork of Little Clifty Creek below the Van Winkle mill, in sec- 
tion 22; on the East Fork of Little Clifty Creek, in 19 N., 27 
W., section 17; on the hill between Big Clifty Creek and 
White River, in sections 4, 5, and 6 of the same township ; and 
on the hill opposite, in the big bend of the river. On the north- 
west side of the river the most prominent exposures are in 

20 N., 28 W., section 32, on Pulham's Branch ; on the upper 
courses of Ford and Cedar Creeks, in sections 14, 22, and 23 of 
the same township ; in sections 25 and 26, on the road from: 
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Jennings' Ford, on White River, to Poor Mountain ; on the 
Eureka Springs-Rogers road, in 19 N., 28 W., section i ; and 
on the hills bordering Indian and Spider Creeks, in the north- 
eastern part of the county. 

Along the valley of Little Sugar Creek from 20 N,, 31 W., 
section 12, to the Missouri border, the lowermost division of 
the limestone is exposed immediately above the Eureka shale. 
Persistent and conspicuous limestone bluffs occur all along this 
valley, and as elsewhere in North Arkansas, they constitute 
well-marked topographic features. The occurrence of these 
bluffs in this valley is so continuous that it is scarcely neces- 
sary to give detailed examples, yet one or two may not be out 
of place. In 20 N., 31 W., probably in section i, the west half, 
there is a high and picturesque bluif, which ascends far above 
the shale into the middle division of the Boone chert. Again, 
farther down the creek, at Mr. Carrico's, in 29 N., 39 W., section 
26, near the centre, there is a fine exposure of limestone with a 
perpendicular face 25 to 30 feet in height. The close proximity 
of the Eureka shale is here shown by its occurrence in a well. 

Continuing across the northern part of the county, the lower 
layers of the limestone are encountered in the valley of Seller's 
Branch of Butler Creek, at Mr. Seller's spring, in 21 N., 32 W., 
section 30. Well up the sides of the valley of Butler Creek 
limestone outcrops above the Eureka shale are of common oc- 
currence. A quarry has been opened in the limestone ICX) feet 
above the town of Sulphur Springs, where the rock is rather 
thin-bedded, and at the top of the bluff quite flaggy. Further 
down Butler Creek, on the right side of the valley, above the 
shale, is a bluff of limestone from 25 to 30 feet thick. About 
a mile west of this, on the opposite side of the valley, which 
is here widened by the entrance of the West Fork, the lower- 
most layers of the limestone are again exposed, resting upon 
the shale. This exposure is in section 15, about 125 feet above 
the ford, near the Baptist church. 

South of Sulphur Springs the lower strata of the Boone 
•chert formation are well shown in the bluff above the Eureka 
shale, skirting the valley of Horse Creek, on the east side of 
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and above the old Chalk Valley or Nebo road. Here the lower 
layers of the limestone are from three to ten inches thick and 
recede to the bluff, which is fifteen or twenty feet high and com- 
posed of layers from three to six inches thick, occasionally 
reaching eight or ten inches. The summit of Round Mountain, 
two and a half miles northwest of Sulphur Springs, is also 
capped with limestone, resting upon the Eureka shale. 

The base of the limestone is exposed on Spavinaw Creek, at 
and near the Eureka shale exposures heretofore mentioned in 
19 N., 34 W., the northeastern part. From this outcrop, both 
up and down the stream, there are prominent limestone ex- 
posures, which may belong to the lower division, because of the 
predominance of the limestone, whereas in the middle division 
the chert usually prevails. There are limestone ledges along 
the road leading to Keith's Ford, in 20 N., 34 W,, section 36^ 
the south half. Down-stream from the shale outcrop, the bot- 
tom of the high bluff in 19 N., 34 W., section 2, is probaUy 
near the base of the formation ; so also is the bluff just above 
the ford on the " line road," in section 10.* At the exposure 
in section 10 a perpendicular cliff rises 25 or 30 feet above the 
water. The layers at the bottom are flaggy and thin, and the 
creek has washed beneath, but five or six feet from the water 
the layers become somewhat thicker, one layer being ten or 
twelve inches thick; still higher the layers become thinner. 

In the Illinois River valley, in the extreme southwestern cor- 
ner of the county, at the O'Brien spring, near the twenty-sev- 
enth mile-post, on the Arkansas-Cherokee border, is a low bluff 
of limestone, immediately overlying the Eureka shale. The 
lower layers of this exposure are very thin. Farther up the 
stream at a point 150 to 200 yards below Fisher's Ford, 
there are low falls, caused by the river's flowing over the edge 
of a limestone stratum. Although not exposed, it is quite 
probable that the Eureka shale extends to this obstruction* 
At Mr. Daniels' place^ in 17 N., 33 W., the northwestern por- 
tion, just below the mouth of Chambers' spring branch, a lime- 

*It is reported that shale has been seen beneath this bluff at a time of very low 
water in the creek. It was not visible when observations were made by this Survey. 
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^tone blufT rises perpendicularly from the water on the right 
bank of the river. The limestone again appears at the water's 
edge, and for some feet above it, along the right bank of the 
tiver, between the ford on the road to Robinson, in 17 N., 32 
W., and the mouth of Osage Creek in the same township. 
Both of these exposures are at or near the bottom of the Boone 
chert formation. 

Caves and sink-holes. — As might be expected from the pres- 
ence of the Boone chert and limestone, there are numerous 
caves in Benton county, the following being the most important : 
About a mile east of Electric Springs, that is, two miles 
from Rogers, on the right bank of Prairie Creek, is a cave in 
the limestone, known as Diamond Cave, which may be entered 
in a boat for one hundred and fifty or two hundred yards before 
navigation becomes difficult on account of the lowness of the 

roof. The cavern seems 
to have been formed 
along the line of a great 
crack which appears 
overhead in the center 
of the arch. A cross- 
section of the cave is 
shown in the accompa- 
nying cut. It will be 
noticed that there is a 
projecting shelf about 
two feet above the 

Fig. \.^S€cti0n aerogs Diamond Cavt^ Benton county, water. 

A quarter of a mile southwest of Logan, in 18 N., 32 W., 
section 33, the northeast quarter, is a limestone bluff beneath 
which is a cave from which issues a large branch. There is a 
sink-hole a hundred yards above the mouth of the cave, in 
which is reported a lake of great extent. 

Sink-holes occur at many places throughout Benton county, 
but always in the Boone chert and limestone area. Some of 
them are connected with caves of considerable size while others 
are the surface openings of underground watercourses. 




CHAPTER VI. 
Rocks of Benton County — Concluded. 

THE WYMAN sandstone. 

Position, — In the report on the geology of Washington 
county* the position of the Wyman sandstone is thus defined : 
" The Wyman sandstone in many localities separates the Boone 
chert and its accompanying limestone from the Fayetteville 
shale. * * * It frequently forms a layer from two to three 
feet thick, interpolated just beneath the uppermost layers of 
the limestone." In that county the maximum thickness of the 
sandstone does not exceed nine feet, while its usual thickness 
is about three feet. Having been encountered there in widely 
separated localities the opinion was advanced that this rock 
was of considerable persistence ; yet it is so thin that its ex- 
tent is, in a great measure, undetermined. In extending the 
observations of the Survey into Benton county it was ex- 
pected therefore, that further light would be thrown upon the 
distribution of this formation, and as was anticipated, it ap- 
pears in several localities, but in some instances in places so 
widely separated that its distribution is shown to be much 
greater than the results heretofore obtained indicate. 

Exposures, — Back of Elk Horn Tavern, at the foot of the 
ascent of Big Mountain in the Pea Ridge region, there are 
several feet of sandstone beneath the Fayetteville shale. Mr. 
J. C. Cox says there are eighteen inches of shale between this 
sandstone and the Boone chert formation. A mile or more to 
the west, at the north base of Little Mountain, more than two 
feet of sandstone are exposed, resting directly on the limestone 
of the Boone chert formation and overlain by the Fayetteville 
shale. Its presence in these mountains leads to the belief that 

'Annual Report of the Geological Survey of Arkansas for 1888, Vol. IV., p. 38. 
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it probably forms a part of the other isolated sandstone-capped 
elevations in this region. 

North of Siloam Springs in i8 N., 33 W., section 31, the 
Wyman sandstone rests upon the Boone chert formation and 
is overlain by a black shale ; its occurrence at this place was 
unexpected, and its limits have not yet been determined. It 
probably covers a large part of the northwest quarter of sec- 
tion 31 and extends northward into section 30, the southwest 
quarter, eastward into the east half of section 31, and west- 
ward into 18 N., 34 W., sections 25 and 36. The presence of 
this sandstone area is not only indicated by the character of 
the soil and fragments, but by the more substantial evidence 
afforded by the opening of temporary quarries, as, for example^ 
that in 18 N., 33 W., a quarter of a mile east of the center of 
section 31, and that on the north side of the railroad in sec» 
tion 30, the southwest quarter. Not only does the strati- 
graphic position of these exposures conform to that of the 
Wyman sandstone, but the peculiar lithologic characters of the 
rock are also shown. 

Farther north, on the road from Siloam Springs to Cherokee 
City at the beginning of the descent into the valley of Flint 
Creek, the strata are disturbed, and the road is here cut 
through sandstone, which shows a thickness of about ten feet, 
is thin layered and somewhat shaly. This is probably in 18 
N., 34 W., section 23, not far from the Cherokee line. 

In 20 N., 31 W., section 34, the northeast quarter, near the 
east line of the section, an arenaceous limestone in the road 
resembles the contact of the Wyman sandstone and the Boone 
chert. About the middle of this quarter section is a small 
amount of sandstone, immediately overlain by limestone, the 
sandstone becoming very shaly as it approaches the limestone* 
There are, however, but a few feet of limestone, and this is- 
followed above by shaly, arenaceous layers. Near the line be- 
tween the northeast and northwest quarters of this same sec- 
tion, the road passes over sandstone dipping to the southwest,, 
then crosses a stream and ascends the bank, where there is an 
arenaceous deposit overlain by limestone. The occurrence of 
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shale at J. M. Woods' in the northwest quarter of the north- 
west quarter of the section leads to the conclusion that the 
sandy deposits at a lower level must be those of the Wyman 
sandstone. Fragments of sandstone in section 35^ the north- 
west quarter, seem to indicate its presence in that locality. 

Sandstone also occurs at Bentonville. There can be but 
little doubt that this town is situated on the very top of the 
great chert and limestone formation, and, while there are no 
exposures of the Fayetteville shale in the immediate vicinity 
upon which to base stratigraphic evidence^ the general charac- 
ter of the sandstone and its relation to the chert and limestone 
beds confirm the belief that the Wyman sandstone again ap- 
pears here. On the west line of the corporation a quarry has 
been opened, presenting a face with a maximum thickness of 
about twelve feet, with an interpolation of two feet of lime- 
stone. The deeper layers are of heavy arenaceous calcareous 
flagging from three to six inches thick. Again, a quarter of 
a mile west of Bentonville, sandstone is exposed in the Mays- 
ville road. 

In the vicinity of the corporation line in the eastern part of 
the town, sandstone having the peculiar tint of the Wyman 
sandstone appears in the road. The area of this sandstone 
has not been determined with accuracy. It is believed, how- 
ever, that the necessary data could be obtained by the study 
of well sections. 

In 21 N., 33 W., section 32, the northwest quarter, a quarry 
has been opened in which six feet of rock are exposed, of which 
about four feet are arenaceous shale and two feet thin sand, 
stone layers believed to be the Wyman sandstone. The latter 
are very useful, as the stone breaks regularly and evenly along 
the lines of lamination. When first quarried it is soft, but it 
hardens upon exposure. In this instance the sandstone is so cov- 
ered that neither the stratigraphical relations, except that it is 
in close proximity to the chert, nor its extent has been deter- 
mined. If this is not the Wyman sandstone there must be in 
the great chert formation a sandstone strikingly resembling it. 
Such, however, has not been noted farther to the east in the 

4-.B 
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region of White River, where the Boone chert has been studied, 
nor, indeed, in the sections exposed along the watercourses 
in the northern and western portions of the county. Never- 
theless, such may be the case, as the following would seem 
to indicate. Nine and a half miles southeast of the quarry 
mentioned above, at the town of Decatur in 19 N., 33 W., sec- 
tion II, the southeast quarter, Mr. R. J. Mathis in excavating 
a well at the depth of twelve feet encountered four feet of 
sandstone resting on chert. Sandstone also outcrops in the 
road in the northwest quarter of the northeast quarter of the 
same section. Both localities are scarcely more than a mile 
from the outcrop of Eureka shale in the Dry Fork of Spavi- 
naw Creek and are not at a sufficient elevation to allow the 
entire thickness of the chert formation to intervene. But the 
shale is brought to view by a disturbance of the strata, and it 
may be possible that its magnitude has been underestimated 
from the small exposure observed, and that after all the sand- 
stone at Decatur is the same as that appearing in the area 
north of Siloam Springs and elsewhere. 

THE FAYETTEVILLE SHALE. 

Exposures of FayettevilU shale. — ^The Fayetteville shale,* 
so abundant in Washington county, is but sparingly repre- 
sented in Benton county. The only exposures of note are: 
in 18 N., 29 W., sections 19 and 20, on the slope of French 
Mountain, which lies partly in Washington county ; on Blan- 
sett Mountain, south of Garfield, where, in 1890, in 21 N., 28 
W., section 33, the southwest quarter of the southwest quarter, 
J. Y. Grammar, in prospecting for coal, put down a shaft forty- 
five feet, passing through twenty-five feet of Fayetteville shale. 
Other exposures occur in 21 N., 28 W., section 13, on the road 
north of Roller's Ridge school-house and on Poor Mountain. 
In most places east of the railway the Batesville sandstone 
rests directly upon the limestone, no shale intervening. Near 
Elk Horn Tavern the Fayetteville shale appears beneath the 

*For the character of the Fayetteville shale, see Annual Report of the Geological 
Sanrey of Arkansas for 1888, Vol. IV., p. 42. 
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lieavy sandstone capping of Big Mountain. It is also exposed 
on Little Mountain, south of the west end of Big Mountain, 
where it occupies its normal position between the Wyman and 
Batesville sandstones. It is probable that the shale occurs in 
Callahan Mountain, southwest of Lowell, but its sides are 
covered with sandstone fragments derived from the decay of 
the sandstone cap. It is reported as outcropping in a field 
half a mile west of Lowell, and is exposed beneath the cap of 
Batesville sandstone on Lower Round Top, southwest of Rob- 
inson ; likewise, on the Benton- Washington county line, at and 
in the vicinity of Wedington Gap in the Wedington Moun- 
tains.* 

North of Siloam Springs the Fayetteville shale covers an 
area whose limits have not been determined. A portion of 
the western extension of Lindsley's Prairie is certainly under* 
lain by it, as fragments of shale were seen by the roadside in 
i8 N., 33 W., section 30, the south half; and shale was also, 
struck in digging a well in 18 N., 34 W., section 25, the north* 
west quarter. 

THE BATESVILLE SANDSTONE. 

Position and character. — The Batesville sandstone, a ferru- 
ginous sandstone, usually of a yellowish brown color, but 
occasionally light gray, is the highest formation in Benton 
county. It occurs only as a cap on the higher mountains of the 
county, being but a remnant of a heavy and continuous for- 
mation which once spread over the whole area. It has, there- 
fore, long been exposed to the atmospheric agencies, which 
have, in some places partly, in others wholly, decomposed it. 

On the tops of Poor and Little Sugar Mountains it occurs in 
thin shaly layers ; while on the slopes of these mountains it is 
in strata from two to four feet in thickness. In general it is 
homogeneous, and weathers with a comparatively even surface. 
There is, however, a noteworthy exception on the road north- 
west of Poor Mountain, where the loose fragments of this sand- 
stone contain numerous cavities from a quarter of an inch to 

*AiinQal Report of the Geological Survey of Arkansas for 1888, Vol. IV., p. 45* 
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an inch in diameter, forming a rough, pitted surface. The face 
of the quarry opened on Big Mountain, near Elk Horn Tavern, 
also presents an unusual appearance. At its top are six feet 
of thinly laminated sandstone, followed below by twelve feet 
of yellowish sandstone in which are numerous bands or con- 
centric zones, which, when viewed from a short distance bear 
a remarkable resemblance, though on a far larger scale, to the 
graining of wood as shown on a longitudinal section. Beneath 
the banded layers are six feet of heavily bedded sandstone,, 
followed by two feet of rock with the iron-stained concentric 
zones. Still lower, two beds of red clay are said to separate 
the sandstone from the underlying shale. Along the bluff on 
the south side of the mountain there is a large number of frag- 
ments in which iron-stained bands are well shown. In many 
instances the sandstone has yielded to atmospheric agencies,^ 
and the edges of the iron-stained zones stand out in relief on 
the exposed surfaces. Occasionally the shells of limonite are 
in the form of rolls several feet long. 

Exposures, — The following is a list of localities where the 
Batesville sandstone may be examined : in 19 N., 27 W., sec- 
tions 29 and 32; in 21 N., 27 W., on Little Sugar Mountain, 
in sections 19 and 30; in 20 N., 28 W., on Rich Mountain, in 
sections 2 and 11 ; on Humphreys' Mountain, in sections 9, 10, 
15, and 16; on Poor Mountain, in sections 13 and 14; on RatclifT 
Mountain, in section 17; in 21 N., 28 W., in the northeast part 
of the township; in section 22, the northwest quarter; on the 
Devil's Eyebrow ; on Blansett Mountain, at Garfield ; on Gen- 
try Mountain, east of Garfield; in 18 N.. 29 W., on French 
Mountain, in sections 19 and 20 ; in 21 N., 29 W., on Big Moun- 
tain; on Little Mountain ; in 18 N., 30 W., on Callahan Moun- 
tain ; and in 17 N., 32 W., on Upper and Lower Round Top. 

Local details. — The largest areal exposure of the Batesville 
sandstone in Benton county is in the northeast part of 21 N., 
28 W., where it covers parts of nine sections, and which is but 
the southern end of a larger exposure to the north in the state 
of Missouri. The sandstone at this place is very much de- 
cayed, that part of it enclosed by the dotted line on the map 
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in sections 13, 14, 15, 22, and 24 being entirely decomposed 
into a bed of red sand with no solid rock except an occasional 
boulder. In section 14, along the St. Louis and San Francisco 
Railway, this bed of sand is from ten to fifteen feet thick — the 
bottom is not exposed. A large quantity of the sand has been 
shipped from this point by rail. Around the eastern side of 
the sand area there is an outcrop of solid sandstone, some of it 
being firm enough for good building stone. In many places 
through sections 13, 24, 23 (21 N., 28 W.), and in 21 N., 27 W., 
section 19, the sandstone terminates in a steep ledge of solid 
rock» or a line of large solid boulders. The probable explana- 
tion for the solid rock on one side of the area and the sand on 
the other side is in the topography of the region, as the exposure 
on the east side terminates in the narrow ridges indented by the 
deep ravines of Spider and Indian Creeks, the drainage carrying 
away the decomposed fragments as rapidly as they are formed ; 
while on the west side, the drainage is through the shallow, 
comparatively sluggish, watercourses of Sugar Creek, which 
are not able to remove the decomposed product. 

Two small exposures of the Batesville sandstone occur on 
Little Sugar Mountain; one in 21 N., 27 W., section 19, the 
southwest quarter, and in 21 N., 28 W., section 24, the south- 
east quarter; the other in 21 N., 27 W., section 30, near the 
middle of the section, mostly in the northwest quarter. In the 
latter place the brown and shaly sandstone, which is 140 feet 
thick, weathers into a black soil, and it forms a small, conical 
hill, the top of which is 1770 feet above sea-level* 

In 21 N., 28 W., section 22, the northwest quarter, a short 
distance southeast of New Prospect Church, there is a small 
island of Batesville sandstone, covering but a few acres. Just 
south of this, in sections 22 and 27, between the railway and 
the wagon road from Herd. post-ofHce to Garfield, there is a 
larger exposure, which forms a prominent hill, known as the 
Devil's Eyebrow, named probably from its shape and the 
rough, frowning, abrupt slopes on the side next to the railway. 
The western slope, drained by the shallow ravines of Sugar 

^Aneroid barometer measurement from Garfield. 
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Creek, is comparatively gentle, but the eastern slope is quite* 
abrupt, and the ravines of Indian Creek cut deep into the side 
of the mountain. The railway follows closely the parting be- 
tween the sandstone and the underlying limestone and chert. 

A chert-covered area intervenes between the south end of 
the Devil's Eyebrow and the mountain nearest it on the south- 
west — Blansett Mountain. The sandstone exposive on the 
latter elevation covers parts of sections 32 and 33, in 21 N.». 
28 W., and in 20 N., 28 W., parts of sections 4 and 5. 

In 21 N., 28 W., section 33, near the middle of the south 
half, the wagon road to Poor Mountain and Eureka Springs 
crosses the divide between the headwaters of Indian and Little 
Sugar Creek, passing over the cherty limestone in a narrow gap 
between Blansett Mountain on the west and Gentry Mountain- 
on the east. Gentry Mountain, which extends through section 
33, the southeast quarter, and section 34, the south half, on the 
same divide, is also capped with the Batesville sandstone. West, 
of Garfield, in sections 30, 31, and 32, there are three small is- 
lands of Batesville sandstone, known as Williams, Henry, and 
Glasscock Mountains. 

South and east of Little Sugar Creek, in 20 N., 28 W., on 
the dividing ridge between the creek and the streams flowing 
into White River, are several prominences covered with Bates- 
ville sandstone. The westernmost of these exposures, RatclifT 
or Posey Mountain, in sections 17 and 20, is crossed by the 
road from Garfield to Blackburn's mill (the old Van Winkle- 
mill), and is not so prominent as on some of the mountains to 
the east. 

One of the largest areal exposures of the Batesville sand- 
stone is in 20 N., 28 W., sections 9, 10, 15, and 16, forming the 
summit of Humphrey's or Pond Mountain. The greatest thick- 
ness of the sandstone on this mountain measures 50 feet ; the 
average thickness, however, is much less, and most of it is. 
greatly decomposed. A narrow chert area intervenes between, 
this exposure and that on Rich or Ellis Mountain, in sections- 
1 1 and 2, which is likewise a thin and much decayed bed. The 
maximum thickness of the Batesville sandstone in the bluff 01^ 
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Poor Mountain is 200 feet. On the summit it occurs in thin, 
shaly layers ; while in places on the slopes it is in layers from 
three to four feet thick. 

There occurs between the railway and White River but one 
other exposure, and this forms the summit of a mountain va- 
riously known as French, Butcher, Fitzgerald, Farr, or Osage 
Mountain,* lying for the most part in Washington county, but 
extending into Benton county in 18 N., 29 W., sections 19 and 
20. 

There are small exposures of the Batesville sandstone on 
the cast side of White River in 19 N., 27 W., sections 29 and 
32, where it occurs in and on the '* Rock House road." Here 
as in the other areas described the sandstone is much decom- 
posed. 

West of the railway there are few exposures of this forma- 
tion in the county, the largest being that forming the summit 
of Big Mountain, near Elk Horn Tavern, to which refer- 
ence has already been made. The character of this formation 
as it occurs in this mountain is well shown in the exposure at 
the quarry. The top of Callahan Mountain, southwest of 
Lowell, is covered with this sandstone, much of which is now 
in a fragmentary condition. 

A mass of the Batesville sandstone crowns the summit of 
Lower Round Top, one of the two isolated outliers of the Wed- 
ington Mountains. The exposure is in the form of a bluff, as is 
usual in the case of these isolated island-like elevations, and is 
twenty feet high . The slope is so covered with talus that the con- 
tact with the Fayetteville shale, which is also sparingly shown, 
cannot be determined. It seems probable, however, that the 
sandstone is much thicker than the exposure alone suggests. 
The same sandstone is exposed on the Benton-Washington 
county line near Wedington Gap, and it is also said to occur 
on Upper Round Top. 

*See map of Washinc^on county in Vol. IV. of the Annual Rq>oit of the Geolo^ 
ical Surrey of Arkansas for 188S. 



CHAPTER VII. 

WATERWORN MATERIALS — FAULTS. 

Waterwam materials, — Waterworn boulders and pebbles oc- 
cur in many places on the slopes along White and King's 
Rivers and War Eagle Creek far above any modern high water 
mark, being in some instances as much as lOO or 200 feet 
above the present level of those streams. The following are 
some of the localities in which this waterworn material is abun- 
dant : in Madison county on the hill east of the McCloud Ford 
of War Eagle Creek where many boulders occur, some of the 
larger ones weighing from 10 to 25 pounds; in 18 N., 27 W., 
sections 15 and 16, on the road from Clifty to Fayetteville ; in 
Benton county in 19 N., 28 W., sections I, 2, 3, and 11 ; in 20 
N., 28 W., section 35 ; in 20 N., 27 W., sections 29 and 30 ; 
and again in Madison county on King's River, in 18 N., 25 W., 
section 28. At all of these places the pebbles occur on what 
are now the immediate slopes of the larger watercourses, with 
the exception of that in 18 N., 27 W., sections 15 and 16, 
which is on the divide between War Eagle Creek and Stanley 
Branchy one of its tributaries from the east. 

The question arises as to the origin of this waterworn ma- 
terial so high above the beds of the present streams. It is ev- 
ident that this sirea has been eroded on a grand scale — ^that 
the whole region, now so scored by the many winding water- 
courses, was at one time a continuous plain or plateau as shown 
by the continuity of the different strata. That the streams 
have not cut their channels vertically down to their present 
level is also evident. The deeper they have been eroded, the 
more crooked they have become ; in short they have changed 
their stream beds and courses just as rivers and creeks are do- 
ing to-day. In these changes the waterworn pebbles and boul- 
ders have been left behind on the slopes of the watercourses 
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where they originally accumulated on the inside of the curves of 
the streams just as gravel banks and bars are formed nowadays. 
It may be asked, considering the long period which must have 
elapsed while the streams were lowering their channels 150 to 
200 feet, whether these pebbles would not decay. Doubtless 
many of them have decayed, but when we consider the extent of 
the deposits and the durability of waterworn fragments as com- 
pared with angular fragments, it does not seem impossible or 
surprising that many of them should be preserved. At the 
present time there occur along the streams in this area beds of 
gravel from ten to twenty feet thick and several acres in ex* 
tent which, except during freshets, are entirely uncovered by 
water. While the size of these deposits is now increasing 
they are gradually but constantly being left farther and farther 
behind by the stream. These deposits on the hills serve to in* 
dicate in many places the former bed of the stream. Inasmuch 
as the waterworn materials are collected on the inside of the 
curves of the streams, the more crooked the stream the 
larger the number of these deposits becomes. But the most 
crooked stream will tend to straighten itself, if its erosive 
power is sufficiently great, wherever two of the outward curves 
meet. Thus, in time, the confluence of War Eagle Creek and 
White River will be changed to a point a mile or more south 
of their present junction, and in 19 N., 29 W., White River 
will cut through the narrow hill in the north half of section 
35 and flow directly through sections 35 and 36, instead of 
through the loop in section 26, as at present. In this case 
two or three miles of river deposits will be left to mark in fu- 
ture ages the former course of the stream. White River for- 
merly flowed in 19 N., 28 W., through the southern portion of 
sections 2 and 3, instead of through the bend to the north as 
at present. This is shown not only by the waterworn debris 
left on the surface, but by the contour of the hills. 

The source of the waterworn materials on the divide between 
War Eagle Creek and Stanley Branch, in 18 N., 27 W., to which 
reference has been made, is the same as that on the slopes in the 
immediate vicinity of the creek. The presence of this mate- 
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rial to the west oa the north side of ^the creek, and its absence 
on the south side, show that at this point the creek has been 
cutting its way to the south. While, then, it is true that these 
deposits of pebbles occur on the top of a divide, they are no 
higher above the present water-level than other deposits in 
the immediate neighborhood ; hence it is not necessary to im-^ 
agine a greater erosion by the stream in the one case than in. 
the other. If, in connection with these facts, it is assumed that 
the shallow valley of Stanley Branch has been eroded subse- 
quent to the deposition of the gravels, the occurrence of the 
gravel here is only a slightly modified condition of its occur- 
rence in other places.* 

The observer cannot fail to be impressed with the remark- 
able regularity of the strata in this county. Faults are almost 
wanting, and there are comparatively few well marked folds. 
It is true that some of the exposures of the Eureka shale, as^ 
on Spavinaw Creek, result from slight undulations of the 
strata, but even these are rare. 

Fault, — ^There is a small fault, the extent of which is not 
known, on the east prong of Little Clifty Creek, in 19 N., 27^ 
W., section 17, the southeast quarter, about a quarter of a mile 
below the big spring. The line of fracture is clearly visible on 
the southwest bank of the creek, opposite the mouth of a. 
small tributary which enters it from the northeast. The dis- 
placement is estimated at fifty feet, with the downthrow on 
the south side. On the north side the saccharoidal sandstone 
is exposed, dipping ten or fifteen degrees to the southeast. 
Abutting against the sandstone on the south side of the fault 
is the limestone at the base of the Boone chert formation, dip* 
ping from five to eight degrees in the same direction. The 
line of fracture can be traced a short distance up the tributary 
by the saccharoidal sandstone exposure on the northwest side,, 
and by the limestone outcrop close to the watercourse on the 
southeast side. In less than half a mile, however, the fracture 

*The localities mentioned in this description on War Eagle Creek and King's- 
River are shown on the Eureka Springs sheet of the map accompanying Vol. IV.. 
of the Annnal Report of the Geological Survey of Arkansas for 189a 
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is concealed by the broken chert. The dip too is noticed for 
only a short distance up-stream (above the fault), the rocks soon 
regaining a comparatively horizontal position. Down- stream 
from the fault the sharp south dip continues for nearly a mile, 
the Silurian rocks reaching a height of lOO to 125 feet above 
the creek in section 17 (19 N., 27 W.), the west half, but again 
falling, on account of a bend in the creek, to fifteen or twenty 
feet in section 18, the south half. In the west half of section 18, 
the Silurian rocks are exposed to a height of over 200 feet, and 
the creek flows northward against the dip of the rocks. On ac- 
count of the presence of the chert debris, which almost com- 
pletely conceals the strata in places, it is impossible to trace so 
small a displacement through the hills. Gentle folds occur on the 
west prong of Little Clifty Creek to the west, and on Big Clifty 
Creek in Carroll county, to the east, but no displacement has 
been observed at either place. 



CHAPTER VIII. 
Economic Geology. 

BUILDING stones. 

Good building stone may be obtained in Benton county from 
the Batesville sandstone, from the limestones of the Boone 
chert formation, and from the magnesian limestones. 

Sandstones, — The Batesville sandstone is a good, durable, 
and easily wrought stone for building purposes, and is espec- 
ially valuable for local use in the building of chimneys, founda- 
tions, and similar structures. That quarried on Big Mountain 
near Elk Horn Tavern, was used by the St. Louis & San Fran- 
cisco Railway in the construction of culverts, abutments, etc. 
Although not distributed over a large part of Benton county, 
each outcrop is available to a comparatively large neighbor- 
hood, ks it occurs on the tops of hills, thus giving a down grade 
in every direction for transportation. As already stated, this 
rock is in places much decomposed^ yet in nearly all the area 
shown as Batesville sandstone on the accompanying map, 
good building stone may be found. This is especially true of 
the heavier outcrops on Poor Mountain and Little Sugar 
Mountain. No building stone will be found inside the dotted 
line enclosing the large area adjoining the state line in 21 N., 
28 W., as the rock is completely decayed. The resulting sand, 
while not the best for the purpose, may be found useful for 
making mortar or plaster. 

A sandstone is quarried half a mile north of Siloam Springs, 
in 18 N., 33 W., section 31, which occupies the position — just 
beneath the dark Fayetteville shale — of the Wyman sandstone 
in Washington county. This soft sandstone is easily worked, 
and is said to harden upon exposure. 

The saccharoidal sandstone at the top of the Silurian rocks 
is generally too friable and too massive for good building stone. 
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yet in a few places, where it is thin-bedded and has long been 
subjected to th^ action of waters carrying iron, it makes a fairly 
good building stone. In most places it can be easily crushed 
into sand, which from its cleanness and sharpness is valuable 
for plastering and similar purposes. In the northwestern part 
of the county, where there is a great excess of chert and lime- 
stone, sand for mortar and plaster is obtained in this way. 
Small pits have been opened for obtaining sand from the sand- 
stone along the line of fracture, near the eastern edge of Beatie 
Prairie, east of Maysville. 

Limestones. — Limestone for building may be obtained from 
any of the three kinds described in the Boone chert. The area 
of the upper bed, that immediately underlying the Batesville 
sandstone, is more limited than the others, and in many places 
it is too thin to quarry profitably ; in all the outcrops its greater 
density and tenacity render it more difficult to work than either 
of the others. It is doubtful if it could be quarried in dimen- 
sion stone with profit. 

The limestone at the base of the chert, while strong and du- 
rable, is full of seams, which mar its vailue for fine work. It 
occurs in layers from a few inches to two feet in thickness, and 
is easily worked. 

The limestone in the chert bed, where it occurs in sufficient 
thickness and free from chert, is a more valuable building stone 
than either of the others, being more evenly and not so heavily 
bedded as that at the top, and more nearly free from flaws than 
that at the bottom. In places it furnishes a marble suitable for 
tombstones or for architectural purposes. It is easily.wrought,. 
and takes a fine polish, looking well with either a rock face, a 
tool-dressed, or a polished surface. 

The magnesian limestone (popularly known as *'cotton rock")» 
where it occurs free from chert, is the most valuable building 
stone in the eastern part of Benton county. It occurs in reg- 
ular, evenly bedded layers of convenient thickness for quarry- 
ing (from three inches to two feet), takes a good finish, and is 
more easily dressed than any of the other stones in this area. 
It is soft and easily cut when first quarried, but hardens on ex- 
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posure. Its remoteness from the railway and from the towns 
lias so far prohibited its use. " 

LIME. 

The Rogers lime-kiln. — Lime has been burnt near Rogers, in 
19 N., 29 W., section 7. There is one kiln now in operation 
the top of which is IIO feet below Rogers, and another small 
one which has fallen into disuse. The proprietor at the preseat 
time (March, 1892) has controlled the kiln about three months. 
During one month of this time 300O bushels of lime were burnt 
and shipped to various points in Arkansas and Indian Territory. 
The stone in the quarry is quite bituminous, coarsely crystal- 
line, and fossiliferous. The largest face exposed in the quarry- 
is eight feet, in which occurs from four to six inches of chert 
in small lenticular masses and irregular layers. An analysis of 
the limestone shows it to contain 98.02 per cent, of carbonate 
of lime and 0.13 per cent, of carbonate of magnesia. The sam- 
ple analyzed is the average of numerous specimens chipped 
from various parts of the quarry. 

Tlte Garfield lime-kiln. — One mile northwest of Garfield on 
a tributary northwest of Sugar Creek is a quarry at which 
much lime was burnt a few years ago. The kiln is on the 
north side of the creek and the quarry on the south side. A 
tramway was used to convey the stone from the quarry to the 
kiln, and another was used to carry the lime from the kilo to 
the railway at Garfield, The limestone, which belongs to the 
Boone chert series, has a quarry face of 40 to 60 feet with 
some intercalary and nodular chert. No analysis has been 
made of the limestone, but it probably varies but little from 
that at Rogers, 

From February 18S4 to November 1886. the quarry at Gar- 
'as operated by Peel and Benn, who sold during that 
5,300 barrels of lime and 50 car-loads of bulk lime. In 
ie property came into the possession of H. S. Dean, 
1 18S7 and 1888 shipped 15,000 barrels of lime and a 
ir-loads of bulk lime. The principal shipping points 
:his quarry were Fort Smith, Van Buren, and Little 
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Rocky Arkansas; and Wichita, Newton, Hutchinson, Dodge 
City, Emporia, Mulvane, Winfield, Wellington, Halstead, and a 
number of smaller towns in Kansas. The quarry, which now 
belongs to the heirs of H. S. Dean, has not been in operation 
since the fall of iSSS."*" 

No other kilns are reported in Benton county ; but small 
quantities of lime for local use have been burnt in many 
places by the primitive method of piling the broken stone on 
a log heap and firing the mass. 

About a mile north of Bentonville, on the road to Little 
Sugar Creek, there is an old kiln, now in disuse, which was 
supplied from the limestone of the Boone chert formation. 

Any of the limestones in the Boone chert will make good 
lime. The economy of producing it varies with the facilities 
for quarrying the rock and the time used in burning, the more 
crystalline varieties requiring more heat to calcine them. The 
magnesian limestones when burnt would, of course, make a 
magnesian lime, which at present is not in favor in this 
country .f 

CLATS. 

Clays suitable for brickmaking occur in different portions of 
the county. At Rogers two brick-kilns use the residuary 
clay from the decomposed chert. Much of the alluvial deposit 
along White River and clay from the decayed Fayetteville 
shale furnish good brickmaking material. The clays derived 
by decomposition from the argillaceous shales and the argilla- 
ceous shales themselves are available for the manufacture of 
vitrified bricks — an industry which has lately become impor- 
tant on account of the demand for such bricks for road pave- 
ments in cities. The Eureka shale could also be used for the 
manufacture of common alum. 

SOILS. 

In Benton county there are several varieties of soil, resulting 

*For the itatistical infonnation regarding the Garfield lime-kiln the Surrey is in- 
debted to Hon. J. B. Lamkin of Garfield. 

f For farther particulars on the lime industry, see Annual Report Geological Survey 
of Arkansas, Vol. IV., 1890, Chapter XI. 
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from the decomposition of the different rock formations. The 
soil from the Batesville sandstone covers rather limited areas, 
mostly between the railway and White River in the eastern 
part of the county. The Batesville sandstone is the upper- 
most formation of the county and consequently occurs on the 
summits of the hills and mountains. In these places the soil 
formed from the sandstone alone is light and not very fertile^ 
but around the borders of these elevations, where the sand is- 
mixed with the decayed limestone and chert of a lower forma- 
tion, a remarkably fertile soil is formed. The soil from the 
Batesville sandstone would in most places have its fertility in- 
creased by the addition of lime. 

By far the larger part of Benton county is covered with the 
soil derived by disintegration from the Boone chert, the fertil- 
ity of which depends in a great degree upon the presence of 
limestone. A very fertile soil composed of the remnants of 
the Batesville sandstone, the underlying shale, and possibly the 
Wyman sandstone, mingled with the decaying chert, occurs in 
the flat or rolling country near the top of the chert formation. 
In many places in the county, where the declivity is sufficient, 
the finer ingredients of the soil have been washed away by the 
rain, leaving the steep slopes covered with angular chert frag- 
ments. While many such areas are fertile, they are too rough 
to be farmed with profit. However, when the slope is suffi- 
ciently gentle to permit the retention of the bulk of the decom- 
posed rock, the chert areas are quite fertile. In some of the 
prairies there still seems to be defective drainage, and in con* 
sequence the soil is cold and unproductive. When the drainage 
of such places is remedied the land will be greatly improved* 

The soil resulting from the decay of the saccharoidal sand- 
stone is practically barren, as this sandstone is almost pure sil- 
ica and has no elements of fertility. However, but little of 
this soil occurs, as the sandstone outcrops in perpendicular 
ledges along the steep-sided watercourses where the sand is 
carried away as fast as it is set free. 

The magnesian limestones make a productive soil. How- 
ever, there are but few areas of it in the county sufficiently 
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level for agricultural purposes. Of these, mention may be 
made of the prairie at the mouth of Prairie Creek in 19 N., 29 
W.. the northwest part ; and the rolling country about Rocky 
Branch in 19 N., 28 W., the northeast part. Small areas 
suitable for cultivation also occur on the magnesian limestones 
along the White River hills; on Indian Creek and Spider 
Creek, in the northeast part of the .county ; and along Butler 
Creek, in' the northwest. 

The Fayetteville shale and the Eureka shale which are so 
sparingly represented in Benton county do not contribute 
much to the formation of the upland soils, both on account of 
their thinness as formations and their stratigraphical position. 
Wherever the Fayetteville shale appears, with a single excep- 
tion, it forms a slope receding from beneath a sandstone- 
capped hill ; and in these limited areas the soil is a result of 
the commingling of the disintegrated sandstone and the de - 
composed shale. Just north of Siloam Springs there is a small 
area not far above the great limestone formation, where this 
shale seems to have contributed largely to a thin and not very 
productive soil, closely resembling that in the valley south of 
Fayetteville. 

The Eureka shale contributes but little to the upland soils» 
as its outcrops are usually along the margins of streams or at 
the bases of limestone bluffs. In the first situation the frag- 
ments are borne away by the water, comminuted, and their 
identity lost in the great mass of silts and alluvial deposits ; in 
the second case they are usually buried beneath an accumu- 
lation of chert and other fragments of less soluble materials 
from the overlying formations. 

The soil in the river bottoms is very productive, and con- 
stantly remains so, owing to occasional overflows. 

LEAD AND ZINC. 

The occurrence of lead and zinc has been reported at sev- 
eral localities in Benton county. As yet, however, none of the 
prospects indicate valuable deposits. However, there is no 
geological reason why both lead and zinc should not be found, 

9^B 
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as they are both well-known limestone minerals and the Boone 
chert is of the same age as the rocks in which these minerals 
occur so abundantly at and about Joplin, Missouri. 

ROAD-MAKING MATERIALS. 

With the exception of the Eureka shale and tfee Fayettevilie 
shale, all of the rocks found in the county furnish good road- 
making materials. First in order of merit stands the chert, 
which, when crushed, forms an excellent top dressing for roads. 
Then, too, it is so widely distributed that it can be readily, ob- 
tained in almost every part of the county. Next may be men- 
tioned the limestones^ which broken to the proper size furnish 
excellent materials for the bottom of macadamized roads, but 
they are not suited for top dressing (though often so used), and 
should always be covered with some siliceous rock. 

OIL AND GAS — ^THE DEEP WELL AT FAYETTEVILLE. 

Inquiries are often made of the Geological Survey regarding 
the chances of finding oil and gas in Benton county. But one 
answer can be given such questions and that is an altogether 
unfavorable one. The same questions have been asked and 
answered regarding Washington county, of which the geolog- 
ical structure is practically the same as that of Benton county. 
But notwithstanding the Survey's advice,* an expensive deep 
well (1480 feet) was put down at Fayettevilie in 1891 in the 
hope of finding oil or gas, or both, or artesian water at least. 
Neither was found, and though water appeared . at various 
levels it always failed to reach the surface. 

Inasmuch as the succession of rocks in Benton county is 
the same as in Washington county the record of the Fayette- 
vilie well is given here. This record furnishes valuable and 
interesting detailed information regarding the order and thick- 
ness of the various formations passed through. The results of 
the venture should also be of value to those who are disposed 

*See Annual Report of the Geological Survey of Arkansas for 1888, VoL IV., 
pp. xiv. and 126. 
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to disregard opinions based on geological structure in favor 

t 

of the advice of those who depend on ** indications/' 

The Fayetteville deep well was sunk by the Washington 
County Mining Company to a depth of 1480 feet. The site 
chosen was in 16 N., 30 W., section 15, the southwest quarter 
of the southwest quarter, on a lot forming a part of block 3 
of the Nathan Combs Addition to the city. 

Through the courtesy of Messrs. I. W. Duncan and J. W. 
Mayes, President and Secretary of the company, the Survey 
had an opportunity of examining the record kept by the com- 
pany and nearly all the samples originally collected. Fortu- 
nately the drillers Were instructed to make note of every 
change in the character of the rock encountered and to save 
specimens, nearly all of which were kindly furnished the Sur- 
vey. No member of the Survey was present while drilling was 
going on and the samples were examined a year after the drill- 
ing was done. In the meantime some of them had become 
altered in their appearance through rust. 

Record of the deep well at Fayetteville. 

Character of the rock. 

Soil. 

Disintegrating shale. 

Black shale, partly calcareous. 

Black shale, containing carbonate of lime; the record says 
this shale is very hard. 
•185 6 Limestone and black shale, the latter probably from a higher 

point in the boring. 
•191 7 Gray and white limestone together, with fragments of black 

shale from a higher level. 

Flint and gray limestone ; some fragments of shale. 

Flint and light gray limestone, rusty from oxidized iron pyrites. 

Chert and carbonate of lime, light-colored, almost white, con- 
taining minute fragments of oxidized pyrite. 

Chert and carbonate of lime, like the preceding. 

Limestone, very light-colored, about 50 per cent chert. 

Limestone, now rusty ; original color probably much lighter. 

Limestone of a light drab-gray color; the record says it is 
very hard. 
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Feet Thickness 

below in Character of the rock, 

surface. feet 

460 24 Principally chert with oxidized pyrite. 

4S4 22 , Compact chert, with calcareous streaks and containing numer- 

ous crystals of pyrites. 

506 6 Limestone, dark gray, almost black, with reddish brown tinge ; 

base of the Boone chert and limestone. 

512 46 Black Eureka shale with crystals of copper pyrites; the record 

says it ** smells of oil." 

Silurth-carboniftrous parting. 

Light gray limestone with fragments of shale. 
Coarse-grained, quartzitic sandstone, resembling the Sylamore 

sandstone. 
White sandstone, homogeneous, fine-grained, saccharoidal 

sandstone (Silurian). 
Cream-colored (from rust) sandstone ; original color probably 

white. 
Sandstone, somewhat lighter in color than the preceding. 
Limestone (the powder is of a rusty white or cream color) with 

grains of sand probably from a higher point in the boring ; 

very pyritiferous. 
Gray limestone, pyritiferous, magnesian (7), shaly. 
pyritiferous siliceous dolomite. 
Dark gray limestone, with grains of sand and fragments of 

shale probably from a higher level ; much pyrite. 
875 10 Magnesian limestone, less pyrite than stratum immediately 

above. 
Light gray, now rusty, limestone. 
Gray limestone. 

Light gray, nearly white, limestone. 
No sample ; the record says *< white, hard lime." 
Light gray limestone, now with much iron-rust. 
No sample ; the record says ** lighter lime." 
Light gray limestone, now somewhat rusty. 
Light gray limestone, less rusty than the preceding. 
Light cherty limestone. 
Light gray cherty limestone with bright green particles — 

copper carbonate from decomposed copper pyrite. 
Light gray cherty limestone. 
No samples ; record has ** lime and flint" 
Light gray limestone with chert (?). 
Light gray limestone with chert (?), the latter less abundant 

than in the preceding. 
1040 20 Limestone and flint, as in stratum immediately above. 
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Feet Thickness 

below in Character of the rock, 

surface. feet 

1060 10 No sample ; i^corded as ** lime and flint." 

1070 5 White limestone. 

1075 '^ Light gray limestone. 

1085 5 Light gray limestone with flint, somewhat rusty. 

1090 10 Similar to those preceding, but with less flint 

1 100 10 Very light gray limestone. 

1 1 10 15 No sample; recorded as " white lime." 

1 125 15 Very light gray limestone. 

1 1 40 20 Light gray limestone. 

1 1 60 40 Light gray limestone with «ome chert and pyrite. 

1200 . . Gray limestone and flint. 

1 210 . .. Gray siliceous limestone; 22.31 per cent, of insoluble matter* 

1220 . . Gray siliceous limestone; 13*57 per cent of insoluble matter* 

1230 .. Magneslan limestone, dolomite; 17.64 per cent, of insoluble 

matter, 

1240 .. Light gray limestone, now somewhat rusty. 

1250 .. Limestone; 14.52 per cent, of insoluble matter. 

1275 - • Light gray limestone with a little flint, rusty. 

1285 . . ' Limestone ; 8.74 per cent, of insoluble matter. 

1310 . . Light gray cherty limestone, containing oxidized pyrite ; 21.24 

per cent of insoluble matter. 

1325 . . Limestone ; 22 per cent, of insoluble matter. 

1360 40 Gray limestone, darker than in second stratum above. 

1400 10 Brownish gray or drab limestone ; 4.06 per cent of insoluble 

matter. 

1410 10 Light gray limestone with some flint 

1420 1 5 White or very light gray limestone with a little flint 

1435 '^ Limestone, slightly darker than the preceding, with a little flint 

1445 5 Drab-gray limestone, somewhat rusty. 

1450 10 Light drab-gray limestone. 

1460 20 Drab-gray limestone with very little flint 

1480 . . Drab-gray limestone, now very rusty. Bottom of the welL 

Summafy. 

Formation. Thidtness 

m feet 

Soil « 20 

Fayetteville shale 165 

Boone chert and limestone 327 

Eureka shale 46 

Sylamore sandstone, 1 

SACchar«idal sandstone, > 922 

Magnesian limestones, etc., j 

Total 1480 



CHAPTER IX. 

General Information Regarding Benton County. 

Organization. — Benton county was originally a part of 
Washington county, from which it was separated by act of the 
Legislature in 1836. It occupies the northwest corner of the 
state, being bounded on the north by McDonald and Barry 
counties in Missouri ; on the east by Carroll and Madison 
counties ; on the south by Washington and Madison counties ; 
and on the west by the Cherokee Nation of Indian Territory^. 
It embraces about 877.40 square miles or 561,542 acres,* of 
which 382,940.70 acres appear as taxable lands on the record 
for 1890, and 392,597.74 acres on that for 1891. 

Resources, — The resources of Benton county are exhibited 
in the following table, compiled from the assessment books for 
1890 and 1891 : 

Assessed value of the property of Benton county, 

1890. 1891. 

Value of land $ 1,581,203 $ 1,600,390 

Value of city or town lots 449450 471)^95 

Value of railroads 187,260 200,912 

Value of personal property ^355.674 I.399»7I5 

Total $ 3,481,607 $ 3.673»7i2 

Population of Bentoji county. 
In 1870 13,831 

In 1880 20,328 

In 1890 27,716 

Cities and towns. — Bentonville, the county seat of Bentoi^ 
county, was founded in 1837, and has now a population esti- 
mated at 2500. It is on the northern border of the Osage 
Prairie region in 20 N., 30 W., the southwest corner, and occu- 
pies a portion of sections 29, 30, 31, and 32. It if connected 

*From note accompanying S. B. Robertson's map of Bee ton count)^. ' 
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with the St. Louis & San Francisco Railway at Rogers by 
the Bentonville Railway, a branch six miles long. Another 
road giving a north and west connection is in process of con- 
struction. This town is in the fruit region of North Arkansas. 
It maintains two large evaporators, and from it 350 car-loads 
of fruit of various kinds were shipped in 1890. 

Rogers, a town six nflles southeast of Bentonville, rivals 
BentonviUe in thrift, business enterprise, and general impor- 
tance. It is a new (pwn, established as late as 1881^ on the 
line of the St. Louis & San Francisco Railway, which was then 
building. The principal part of the town lies in 19 N., 30 W., 
section 12, and in 19 N., 29 W., section 7. Its population is 
estimated at 2000. At the present time Rogers is the most 
important railway station in Benton county, receiving freight 
from, and distributing it to places even more remote than 

« 

Siloam Springs. 

Siloam Springs (Siloam City) is situated in the southwestern 
part of the county, adjoining the old Hico settlement, 27 miles 
southwest of Bentonville. The greater part of the town is in 
'7 N., 33 W., section 6. The springs were at one time thought 
to equal those at Eureka, and in 1879 ^ town, called Siloam 
City; was established. In 188 1 its population is said to have 
exceeded that of any town in the county, having been esti- 
mated at 3000. Now, however, it is doubtful if it has half that 
number. The town is upon the proposed line of the southern 
extension of the Kansas City, Fort Smith & Southern Rail- 
way. 

Sulphur Springs is also a new t6wn, the first survey for 
which was made in 1885. It is on Butler Creek in 21 N., 33 
W., section 34, the southwest quarter, seventeen and a half 
miles by wagon road northwest of JBentonville. Besides its at- 
tractive scenery and the springs, it has the advantage of being 
connected by rail with Neosho and Joplin, Missouri. At 
present (1892) it is the terminus of the Kansas City, Fort 
Smith & Southern Railway. Its population is estimated to 
be between 500 and 600. 

Springtown, situated on Flint Creek near a very large spring, 
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from which it takes its name, is eighteen miles southwest of 
Bentonville on the road to Siloam Springs. Its population is 
estimated at 210. 

Other places of importance in Benton county are Garfield, on 
the St. Louis & San Francisco Railway, thirteen miles north- 
east of Rogers ; Avoca, a station on the same road, six miles 
southeast, and Lowell, a station fi\^ miles south of Rogers ; 
Maysville, an old town on the Indian Territory border (twenty- 
six miles from Bentonville), vhich was almost annihilated by a 
conflagration on March 11, 1891 ; Rome City, a new town a 
quarter of a mile south of Maysville ; Nebo, on the Maysville 
road sixteen miles from Bentonville ; Decatur, Bloomfield and 
Cnerokee City in the western part of the county between 
Spavinaw and Flint Creeks ; Pea Ridge, nine and a half miles 
northeast of Bentonville and a few miles west of the Pea Ridge 
battle ground ; Robinson, on the Illinois River, southwest of 
Bentonville and near the Washington county line ; Osage Mills 
and Wager's, on Little and Big Osage Creeks respectively; 
and War Eagle Mills, southeast of Rogers and east of White 
River. 

Railways, — The St. Louis & San Francisco Railway crosses 
the county east of the center, following the divide between the 
White and Arkansas River systems. It enters in 21 N., 28 W., 
section 14, the northwest quarter, and runs in a southwest 
course to Rogers, thence south to Springdale and into Wash- 
ington county. This railway was built in 1 88 1. 

Bentonville, the county seat and principal town, having been 
thus left six miles from the railway, felt the need of a closer 
connection than the county roads afforded. Accordingly the 
Bentonville Railway Company was organized and in 1883 a 
branch line was built to the town of Rogers. 

The Kansas City, Fort Smith & Southern Railway, of 
which fifty-five miles have been constructed, from Joplin, Mis- 
souri, to Sulphur Springs, Arkansas, will undoubtedly be ex- 
tended at least to Fort Smith. It now penetrates Benton 
county to the distance of only a mile and a half. The route 
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proposed will take it nearly due south across the county from 
Sulphur Springs. 

Post-offices, — The following is a list of the post-offices in 
Benton county in 1892 : 
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Climate, — The climate of Benton county is remarkably fine 
and healthful, the effects of altitude and the barrier imposed 
by the Boston mountains, being as marked here as in Washing- 
ton county. 

There is a great difference between the climate north of the 
mountains and that south of the mountains — a difference due 
chiefly •to the great difference in altitude. For example, Van 
Buren, on the Arkansas River, is but 439 feet above tide, while 
Winslow, the highest point on the St. Louis & San Francisco 
Railway, thirty-five miles distant, is 1735 feet; Fayetteville, 
fifty-seven miles north, 1 340 feet; Rogers, seventy-seven miles, 
1385 feet; and Garfield, ninety miles, 15 19 feet. The climate 
and the vegetation of northwest Arkansas are pleasant combi- 
nations of those of both the northern an$] southern states. The 
summers and winters are comparatively short and the springs 
and autumns long and delightful. 

Rainfall, — There is usually an abundance of rain in Benton 
county, the rainfall occasionally being very heavy, but seldom 
so great as to cause destructive freshets. The topography is 
such that the surplus water runs off rapidly ; as a result the 
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rivers and creekf^ are liable at times to become very much 
flooded, but whatever damage is done by freshets is confined 
to the bottoms. 

Timber, — The eastern part of Benton county is not heavily 
timbered, many of the slopes in the Silurian area being almost 
bare, having but a scanty covering of black-jack, persimmon, 
and post-oak. The ridges in the chert area are mostly covered 
with a growth of black jack, or scrubby post-oak trees. A 
heavy growth of hard wood timber occurs on such parts of the 
White River bottoms as are not under cultivation. There is a 
growth of large white oak, black oak, walnut and hickory on 
Humphrey Mountain in 20 N., 28 W., sections 10 and 15, and 
around the heads of some of the terminal ravines on other 
mountains ; this is especially the case on Poor Mountain, in the 
same township.. There is much cedar on the river bluffs and 
the bluffs along some of the larger creeks. Yellow pine occurs 
on the ridges in 19 N., 28 W. 

West of the St. Louis & San Francisco Railway are the 
prairies of the county, along the borders of which in many 
piaces a growth of young timber has sprung up. There are 
also good growths of trees at various points along the Illinois 
River and other streams. As a rule, however, this portion of 
the county is not heavily wooded. 

Farm products, — In Benton county the more important crops 
are Indian corn, oats, and wheat. Some attention is given to 
tobacco culture. Vegetables, too, are easily grown, and the 
grasses and forage plants do well. 

Fruits. — Apples are the principal fruit grown in Benton 
county. The fact that the county was awarded the highest 
prize at the exhibitions at New Orleans, St. Louis,' Riverside, 
California, and Boston, for the finest display of apples, is strong 
testimony of the excellence of its fruit. Next in importance 
are the peaches, of which there are occasionally enormous 
crops. In 1 89 1 the crop was so large that much of it was not 
even gathered, the evaporators having become overstocked. 

The smaller fruits, as the strawberries, blackberries, and rasp- 
berries, find here a climate adapted to their growth. With the 
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increased facilities for reaching the markets which the railways 
now building, or in contemplation, will afibrd, there will un- 
doubtedly be a greater demand for this class of products. 

The following statistics of strawberries were furnished by 
Mr. S. B. Wiftg, of Rogers, Secretary of the Washington and 
Benton Counties Fruit Growers' and Shippers* Union. In the 
spring of 1891, twenty-nine car-loads, averaging 600 crates to 
the car, were shipped from Garfield, Avoca, and Rogers, in 
Benton county, and Springdale, in Washington county, to Kan- 
sas City, Sioux City, St. Paul, Omaha, and Denver. In 1892,. 
when the season, on account of the prolonged rains, was unfa- 
vorable to small fruits, the shipment was nineteen car-loads. 

Strawberries shipped from Benton county in i8g2. 

Station. Crates. 

Garfield 3,532 

Avoca 2,732 

Rogers 2,800 

Total shipments 9t064 

These figures indicate only the shipments in car-load lots. 
To them should be added the shipments by express, for which 
no statistics have been obtained. 

Educational advantages, — ^There are in Benton county 137 
school districts, in which school is taught on an average four 
months in each year. In Bentonville there is an excellent 
school building; Rogers also is provided with a good public 
school building. In addition to the public schools there are 
in the county two academies or colleges maintained by private 
enterprise, one at Pea Ridge, northeast of Bentonville, and nine 
or ten miles by wagon road from Avoca, the nearest railway 
station; the other at Rogers. The first is under the auspices 
of the Christian Church, and the second under the Congrega- 
tional Church. 



ELEVATIONS IN THE STATE OF ARKANSAS; 



By John C. Branner, State Geologist. 



The important purposes which accurately determined eleva- 
tions serve or may serve are sufficient reasons for the publica- 
tion of all the spirit levels that the Survey has been able to 
determine, and to compile and refer to mean tide level. 

I. They often aid in comprehending both the details and 
the general features of geologic structure, and thus throw 
light upon important economic problems. 

II. They are essential as furnishing the basis of accurate 
topographic representation. 

III. . They are available for use by engineers in road and 
railway building, in seeking water supplies, in draining and in 
hydraulic engineering generally. 

IV. They may serve to detect and to determine changes 
in the elevation on the crust of the earth. 

There are times when the accuracy and value of geologic 
work depends very largely, indeed it may be said, almost en- 
tirely upon the element of vertical distance, or difference of 
level. These differences of level are measured by methods 
which vary, or should vary, according to the degree of accuracy 
required in each case. Sometimes the aneroid barometer is 
sufficiently accurate ; at other times measurements by the use 
of vertical angles answer; in other cases lines of flying levels 
will serve, while in still others the highest degree of accuracy 
obtainable with the spirit level is needed. The elevations 

*The law establishing the Geological Survey specified as one of its functions 
that it should determine ^ the relative elevation and depression of the different parts 
of the State." Acts of 1887, p. 57. * 
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given in the present report are therefore grouped according 
to the degree of accuracy with which they have been de- 
termined under the following heads : 
I. Precise levels. 

II. Railway or ordinary spirit levels. 
III. Elevations determined and checked by barometer. 

I. PRECISE LEVELS.* 

Where geologic . and topographic work is planned with a 
view to its unity over the whole state, as it has been here in 
Arkansas, it is necessary that all elevations be referred to a 
single datum, and that this datum be the one which is used by 
common consent the world over, and which will therefore be 
most useful in the long run, namely the mean or average level 
of the ocean along its shores, usually called "mean tide." 
Inasmuch as all side lines must depend upon the accuracy of 
the primary line by which the precise elevation is brought up 
from tide water, it is of the highest importance that this line 
be run with the greatest possible care, and that it be as near 
as possible to absolute accuracy. The use of the mean tide 
datum makes available for reference and comparison all work 
of a similar nature done in adjacent states and in other parts 
of the world. It was therefore determined that all the topo- 
graphic and geologic work of the Survey should be based 
upon the most trustworthy and most useful data. In order to 
establish the required bench-marks, or points of reference, it 
was necessary to carry up a line of levels from the Gulf of 
Mexico to some point or points in Arkansas. The railway 
levels along lines entering the state from tide water are run 
with the degree of accuracy demanded by railway work, but 
they are not what are known as " precise levels," and are 
therefore available as secondary, but not as pdmary lines of 
levels. The running of a line of precise levels must be done 
with all the care and refinement of the most accurate methods 

*For a description of the methods and instruments used in running lines of pre* 
cise leyels, see reports of the United States Coast and Geodetic Survey for 1879 
and 1880. 
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known, and is necessarily a slow, tedious and expensive piece 
of work; to carry it up from the Gulf of Mexico and to estab- 
lish bench-marks across the state from east to west and from 
north to south would require a large sum of money, and one 
which the State Geologist has not felt warranted in spending' 
upon work entirely preliminary to the immediate objects of 
the Geological Survey. 

In July, 1887, Gov. Hughes asked the co-operation of the 
United States Coast and Geodetic Survey in the determina- 
tion of elevations in this State under the provision made by 
Congress for the determination of points for State surveys. 
The superintendent wrote in reply to Gov. Hughes' request 
that the whole of the small appropriation for *' furnishing points 
for State surveys " for the current fiscal year, except a small 
amount reserved for contingencies, had already been allotted 
to work in other States, so that no funds would be available 
for use in Arkansas until Congress should have made another 
appropriation for " furnishing points for State surveys." 

In view of the urgent necessity for these elevations the State 
Geologist conferred in person with the superintendent of the 
United States Coast and Geodetic Survey, who wrote under 
date of August 20th " that an amount sufficient for the purpose 
indicated (the determination of an elevation at Little Rock) 
will be allotted from funds available, and as soon as the season 
and the exigencies of present work will permit, an officer of 
this Survey will be assigned to establish in altitude the desired 
point |t Little Rock." This work was therefore begun in 
October, 1887, and the elevation established at Little Rock in 
February, 1888, the line having been run from Arkansas City 
to this place along the line of the Little Rock, Mississippi 
River and Texas Railway. Upon my request, and after rep- 
resenting to the Superintendent of the Coast and Geodetic 
Survey the utility and necessity of such work to this Survey, 
another party was sent in August, 1888^ to carry the line from 
Little Rock to or toward Fort Smith along the line of the 
Little Rock and Fort Smith Railway. 
By means of precise levels elevations above mean tide have 



80 ANNUAL REPORT STATE GEOLOGIST. 

thus been determined and permanent bench-marks established 
along a line from Arkansas City, Desha county, to Fort Smith. 
Another line is also being brought from the transcontinenfal 
line in Missouri by way of the St. Louis and San Francisco 
Railway to Fort Smith. The cost of this work has amounted 
to many thousand dollars, an expense, however, of which the 
State has borne no part. The descriptions, locations and ele- 
vations of the bench-marks thus established are given in the 
following tables. 

If lines of levels run for any purposes whatever in the neigh- 
borhood of any of the bench-marks mentioned in this list be 
based upon these elevations, we shall gradually accumulate in 
the State data of great value to geologists and to engineers^ 
and to the people and the enterprises of the State generally. 

In the list of precise levels only the permanent bench-marks 
are mentioned ; such descriptions are given of each bench- 
mark as will enable any one to readily find it. 

II. RAILWAY OR ORDINARY SPIRIT LEVELS. 

Next in importance after the precise levels are the spirit level 
lines usually run in the course and for purposes of railway con* 
struction. These lines have been run by engineers at great 
expense, and if made available and accessible might often be 
of general utilitv to the people. 

It is not of course essential to the purpose for which these 
lines were originally run that they be referred to tide level so 
long as they showed the relative elevations of points along the 
lines surveyed. Many of them have therefore been ^^ased 
upon some convenient assumed datum. For the purpose of 
having them all directly comparable these elevations have been 
collected and the elevation of the assumed datum has been 
determined and the entire lines thus connected into one com- 
mon and uniform system, that is, all referred to mean sea level. 
The importance of such connected lines of levels in engineer- 
ing operations of various kinds, such as hydraulic engineering- 
and railway building, need not be pointed out here. 

The great importance of elevations in geologic work, for to- 
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pographic representation, and for comprehending both the de- 
tails and the general features of structural geology, has already 
been referred to. A couple oi illustrations of the practical 
applications of connected lines of levels over the state to geo- 
logic investigations will not be amiss here. The State Geolo- 
gist is frequently called upon to express an opinion regarding 
the possibility of obtaining artesian water in the eastern part 
of the state. The decision of this question must be based 
upon two things : 

1st, the structural geology of the region in which it is pro- 
posed to sink the well, and the geologic relations of tli^e region 
in question to adjacent areas. 

2nd, the differences of elevation over the region affecting the 
water supply. 

Let us suppose by way of illustration that Lonoke is the 
point at Which it is proposed to put down an artesian well. Lo- 
noke is in a region of soft beds of clays, sands and gravels of 
Pleistocene, or Tertiary age, with possibly Cretaceous below. 
Now the geologic beds on which Lonoke stands end to the 
west along the Ipw foot hills that lie just west of the main line 
of the St. Louis, Iron Mountain, and Southern Railway. Along 
that line there is a complete change in the nature of the rocks 
and in the relations of the rocks to the water supply over East- 
ern Arkansas. If the relations of the two regions to each 
other were such as are shown in the cut below, the chances for 
getting a flow of water at Lonoke would be excellent. 

.E 
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Pr§fiU from west of Austin to Lonoke on the theory that Lonoke is lower than 

Austin, 

But if the conditions are those suggested by the second 

illustration, if there is little or no eastward dip to the beds that 
s B 
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Profile from west of Austin to Lonoke, on the theory that the two places have the 

same elevation, 

must necessarily carry the water, in other words if there is no 
*' head " there can be no stream. But over such (listances as- 
that from the foot-hills to Lonoke, whether there is or is not an 
important difference of elevation, can be satisfactorily de- 
termined only by a' line of levels. The levels along the Iron 
Mountain Railway when connected with the line along the Lit- 
tle Rock and Memphis Railway show that the country in ques- 
tion is so nearly flat that a free flowing well cannot be expected 
at Lonoke, while the structural geology suggests that at great 
depths a supply of good water may be had for the pumping. 
In other words the actual conditions are those shown in the 
second illustration. This conclusion is made possible by the 
lines of levels and without these levels it would not be possible 
to arrive at any satisfactory conclusion on this subject either 
for Lonoke or for any of the towns located jn the ancient and 
immediate drainage basin of the Mississippi. * '^ 

No doubt many other spirit level lines have been run in the 
state,- but those given in the present volume are the only ones 
the Survey has found available. Some of the lines have been 
referred to an arbitrary datum and have never been tied to any 
point, of known elevation and cannot therefore be given here. 
It will be noted that the railway elevations given are not the 
same in all cases as those furnished by the railways themselves. 
This is due to the fact that the line of precise levels carried 
across the state has enabled the Survey to refer most of the 
levels to mean tide with much greater precision. This has 
made it necessary to change the absolute elevations of the 
former somewhat ; the relative elevations however remain un- 
changed. 



ELEVA/IONS. o 83 

It is hoped that future lines of levels will be based upon 
these, so far as may be practicable, and that the list of accu- 
rately determined elevations in the state may thus be greatly 
increased. % 

III. ELEVATIONS DETERMINED BY BAROMETER. 

Elevations determined by means of the barometer are of 
value for all kinds of reconnoissance, and when these observa- 

 

tions are checked by the use of a barometer stationed at some 
point whose elevation is determined by spirit level these meas- 
urements become available for the construction of topographic 
maps, if no great degree of accuracery is required. 

It must be understood, however, that in all cases measure- 
ments by barometer should be based upon some established 
datum, and that their readings should be corrected for the di- 
urnal and other variations to which they are subject. 

In constructing topographic maps' the Geological Survey has 
made use of the barometer, and the citations of a large num- 
ber of points have been determined in this way. 

While the barometric elevations canjiot be accepted as per- 
fectly trustworthy, they serve to give an approximate idea of 
the relative elevations of many points over the state, and 
within rather wide limits these determinations may be regarded 
as correct. They will be found useful for purposes of recon- 
ncissance, and topographic maps based upon them will often 
do away with preliminary surveys for roads and railways. 

The United States Geological Survey in the course of its 
topographic survey, has made a large number of determina- 
tions of elevations by the use of the aneroid barometer. A list 
of the more important of the pcrints measured has been kindly 
furnished by Mr. Henry Gannett, the chief topographer, and 
their elevations are given in the final list. 



PRECISE LEVELS. 

Locations^ descriptions^ and elevations of bench-marks on aline of 
precise levels between Arkansas City and Fort Smithy along 
the line of the Little Rock^ Mississippi River and Texas Rail- 
way ^ and the Little Rock arid Fort Stkith Railway^ determined 
by the United States Coast and Geodetic Survey. 

List of the permanent bench-marks. 



Bencb-nuurk. 

ArkansRS City, Desha County F 

McGehee Station, Deaha county G 

Tillar, Drew county H 

Walnut Liake, Desha county K I 

Varner, Lincoln county J 

Noble Lake, Jefferson county K. 

Pine Bluff, Jefferson county, J. Bell^ hotue N. . ..... 

Pine Bluff, Jefferson county, Normal School building. . . .,. L 

Near mile-post te, south of Jefferson Springs, Jefferson county. ... £ 

Redfield, Jefferson county D 

Wrightsville, Pulaski county C 

Section House No. 2, Pulaski county II 

Little Rock, east face of the U. S. Custom House and Postoffice. . A 

Little Rock, U. S. Custom House and Post-offi6e granite coping of 

the wall (see description) B 

Little Rock, stone to the west of and near the main entrance to 

the State House O 

Argenta, Pulaski county. West Base Monument, U. S. B West Base 

Four and a half miles from Little Rock on Little Rock and Fort 

Smith Railway 1 

Marche, Pulaski county II 

Palarm, Faulkner county • Ill 

Mayflower, Faulkner county IV 

Preston, Faulkner county V 

Conway, Faulkner county VI. 

Section House No. 5 on L. R. & F. S. Railway, Faulkner county. . VII 

Bridge over Cadron Creek VIII. . 

Menifee, Conway county IX 

Plummerville, Conway county X 

Morrillton, Conway county XI....... 

Germantown, Conway county XII 

Blackvitle, Conway county XIII 



Height 
above ave- 
rage level 
Gulf of 
Mexico 
in feet. . 
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Height 

above avc 

rage level 

Gulf of 

Mexico 

Bench-mark, in feet. Page. 

Aikios, Pope county XIV 854.17 98 

Gall* Creek. Pope county f... XV 869.54 98 

RnsfellTillc, Pope county XVI 348.56 94' 

Onita Coal Company's store, near Ouita Station, Pope county — XVII 854.13 94 

Railway bridge OTer Illtnoif Creek, Pope county. XVIII.. .. 825.79 94 

RaUvay bridge over Mill Creek, Pope county XIX 823.98 95 

London, Pope county XX 878.15 96 

Railway bridge over Piney Creek, Johnson conn ty XXI 836.40 95 

Kaoxville, Johnson county XXII .... 893.70 96 

Cabin Creek, Johnson county XXIII.... 409.04 9€ 

Spadn Creek, Johnson connty, railvray crossing XXIV. . . . 874.11 96 

Clarksville, Johnson county XXV 367.77 97 

Clarksville, Johnson county XXVI „. 866.52 97 

Spadra, Johnson connty XXVII. . 376.12 97 

Hartman, Johnson county XXVIII. 404.64 98 

Coal Hill, Johnson county XXIX.... 472.57 98 

Altos, FiaokUn county XXX.... 540.99 99 

Ozark, Franklin county '.. XXXI.... 898.86 99 

Poeppioe, Franklin county XXXII... 381.56 99 

White Oak, Franklin county ...... XXXIII.. 894.88 99 

Little Mulberry Creek, railway crossing, Franklin county XXXIV. . 883.18 100 

Dyer, Crawford county XXXV. ... 427.74 100 

Alma, Crawford county XXXVI.. 438.68 100 

Van Baren, Crawford county XXXVH. 409.50 101 

Van Bnren, Crawford county XXXVIII 412 97 101 

Van Buren, Crawford coixnty XXXIX . 412.94 101 

Tan Buren, Crawford county XL 412.80 102 

Fort Smith. Sebastian connty XLl 446.26 108 

Fort Smith, Sebastian county XLII ... 427.26 102 

Descriptions of the pertnanent bench-marks. 
WilkersofCs Landing, Miss,; (Bench-mark 84.) elevation 

> 37-93 ^eet. 

This is the United States permanent bench-mark of the Mis- 
sissippi River Commission. (See report of the Mississippi 
River Commission for 1882, page 76.) It is the top of a brass 
bolt in a stone post on Mr. Rigby's- plantation, 1400 meters 
below Wilkerson's Landing, Bjlivar county, Mississippi. The 
stone is just outside of the fence, 15 paces back of levee and 
10 paces northwest of the house occupied by Benjamin Cole. 
It is about six inches square, projects six inches above the 
• surface of the ground, and has the letters U.^S. carved on its 
upper surface. 
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Arkansas City, Desha county; (Bench-mark F.) elevation 

1 37-73 <eet. 

The bottom of a square cavity cut in the top of an 8 by 8 
inch granite post set in the ground afbout 2 meters south of 
the west corner of a small house which is occupied by the 
engineers of the Little Rock, Mississippi .River and Texas 
Railway. This house is the first one southwest of the railway 
station. The letters U. S. B. M. are cut on the top of the 
stone. 

McGehee Station^ Desha county; (Bench-mark G.) elevation 
148.86 feet. 

The centre of the cross cut in the head of a copper bolt 
which is leaded, horizontally, into a brick of the chimney on 
the north side of a small whitewashed house, west of the line 
of the Little Rock, Mississippi River and Texas Railway. 
The brick is in the ninth course from the ground. The house 
may also be described as the first one south of the road cross- 
ing south of trestle No. 575, and the seventh one north of A. 
McGehee's store, used as the station and postoflice. 

Tillar, Drew county; (Bench-mark H.) elevation 151.94 feej. 

The centre of the cross cut on the head of a copper bolt 
leaded horizontally into a brick on the south side of the chim- 
ney at the back of H. L. Henry & Bro's. store. The brick is 
in the eleventh course from the ground and third one east of 
the side of the house. 

Walnut Lake^ Desha county; (Bench-mark L) elevation 162.65 
feet. 

The centre of the cross cut on a 2j-inch copper bolt, leaded 
horizontally into a brick on the west side of the chimney on 
the north end of Mr. R. H. Pichen's dwelling house. The 
brick is in the eighteenth course from the ground. 

Varner, Lincoln county; (Bench-mark J.) elevation 178.17 feet. 

The bottom of a square cavity cut in top of granite post, set 
about two feet west of the extreme east corner of the front 
yard of R. R. Rice's residence. The house is a large white 
frame structure about 200 yards southeast of Varner Station. 
The bench is marked thus : 
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U. S. 

D 
B. M. 

Noble Lake^ Jefferson county; (Bench-mark K.) elevation 

201.49 ^^^^- 

The bottom of a square cavity cut in the top of a 6 by 6 
inch granite post set at the southeast corner of the north ex* 
tension of the platform of the Little Rock, Mississippi River 
ft Texas Railway station. Marked thus : 

' U. S. 

D 
B. M. 

Pine Bluffs Jefferson county; (Bench-mark N.) elevation 
223.32 feet 

The bottom of a square cavity cut in the top of a 6 by 6 
inch granite post, which is set in the front .yard, at the south- 
east corner of a house belonging to Mr. John Bell. This 
house is at the intersection of Oak street and West Fourth 
Avenue, and is No. 803 on West Fourth Avenue. The top of 
the ^ost is marked thus : 

U. S. 

D 
B. M. 

Pine Bluff, Jefferson county; (Bench-mark L.) elevation 223.24 
feet. 

<^entre of cross cut on head of copper bolt, leaded horizon- 
tally into a brick on the south side of the State Branch Normal 
School. The brick is in the fourth course below the sill of 
the first window, east of the piazza. The school is situated 
just west of the city limits. 

Near mile-post 85 of the Little Rock, Mississippi River and 
Texas Railway; (Bench-mark E.) elevation 339. 1 1 feet. 

The bottom of a square cavity cut in the top of a granite 
post set about six paces west of the track of the Little Rock, 
Mississippi River and Texas Railway, and about 23 paces south 
of the secfond telegraph pole, on the west side of the track, 
south of mile post 85. The post is dressed down to 6 by 6 
inches, and its top marked thus : 
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U. S. 

D 
B. M. 

Redfield, Jefferson couttty; (Bench-mark D.) elevation 306.59 

» 

feet. 

The bottom of the square cavity cut in the top of a six by 

six inch granite post set in the northeast corner of a small front 

yard, between J. Converse's blacksmith shop and store. The 

post projects about four inches above the ground and its top 

is marked thus : 

U. S. 

D 
B. M. 

Wfightsville, Pulaski county; (Bench-mark C.) elevation 
256.85 feet. 

Bottom of square cavity cut in limestone block which is set 
in the ground neat the southeast end of the platform at the 
Little Rocky Mississippi River and Texas Railway station. 
The stone is just west of the flight of stairs leading up to the 
platform from the south. The top is beveled and has the 
letters U. S. B. M. cut in the sides. 

WrightsvilUy Pulaski county; (Bench-mark II.) elevation 
265 22 feet. 

This is a secondary bench-mark between Sweet Home and 
WrightsvUle. The bench is the top of a brass nail almost in 
the center of an equilateral triangle formed from three cop(ler 
nails in the lop of the southwest block which supports the 
platform, immediately in front of section house No. 2 of the 
Little Rock, Mississippi River and Texas Railway. This 
section house is between mile-posts io6 and 107, and is the 
one occupied by the section foreman. 

Little Rock, Pulaski county; (Bench-mark A.) elevation 297.85 
feet. 

The center of a cross cut in the granite substructure of the 
east face of the United States Custom House and Post-office. 
It is beneath the water table'course of masonry, and its center 
is about 13^ inches north and about 5^ inches above the 
upper corner of the north line of the basement'window, nearest 
Second street. 
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LittU Rocky Pulaski county; same place as A; (Bench-mark 
B.) elevation 296.54 feet. 

A rectangular cavity cut in the north side of the granite 
coping of the wall enclosing the small sunken area, immedi- 
ately in front of th,e basement window referred to above. The 
bench is designated by the letters U. S. B. M. 

Little Rocky Pulaski county ; (Bench-mark O.) elevation 287.06 
feet. 

The bottom of a square cavity cut in the top of a 6 by 6 
inch granite post, set near the main entrance of the State 
House. This post is about 29^ inches south and about 33^ 
inches west of the southwest corner of the stone porch. 

Argenta^ Pulaski county; (West Base ) elevation 255.06 feet. 

On the north bank of the Arkansas River in the east end of 
Argenta. A square cut on the extreme south end of the west 
monument of the United States Engineer's base line, and is 
marked with the letters U. S. B. M. 

Little Rock and Fort Smith Railway; {^QncYi-m^xk I.) eleva- 
tion 314.47 feet. 

A granite post about 30 inches long and about 8 inches by 
8 inches, rough, except 6 inches of the top which is dressed to 
6 inches by 6 inches, buried 27 inches in the ground was used 
as this bench-mark. It is situated on the north .side of the 
Little Rock and Fort Smith Railway between mile-posts 4 and 

5 (from Little Rock), 4 paces from the track and 1.6 meters 
west of sixth , telegraph pole west of trestle No. 12.. The bot- 
tom of a square hole cut in the top of the post is the bench- 
mark. The top of the post is marked as follows : 

U. S. 

a 

B. M. 

Marche, Pulaski county; (Bench-mark II.) elevation 267.57 
feet. 

A granite post about 30 inches long and about 8 inches by 
8 inches, rough except 6 inches of the top, which is dressed to 

6 inches by 6 inches, buried 27 inches in the ground was used 
as this bench-mark. It is situated in the southwest corner of 
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the yard in front of Mr. C. Chonoske's residence at Marche^ 
Pulaski county, (Little Rock and JPort Smith Railway). This 
house joins the store and post-office. The bottom of a square 
hole cut in the top of the post is the bench-mark. The top of 
the post is marked as follows : 

U. S. 

n 

B. M. 

Palarm, Faulkner county; (Bench- mark III.) elevation 268.79 
feet. 

A granite post about 24 inches long, and about 8 inches by 
8 inches, rough except 6 inches of the top, which is dressed to 
6 inches by 6 inches, buried 21 inches in the ground was used 
as this bench-mark. It is situated on the west end of the yard 
owned by Danfel Chism, post-master at Palarm, Faulkner 
county, Ark., and is close to the line of fence about 10 meters 
north of the building containing the post-office. It is also on 
the line with the south end of the platform of the railway 
station at Palarm. Four lines forming k rough .square were 
cut on top of the post as its center, and the surface within this 
square is the bench-mafk. The top of the post is marked as 

follows : U. S. 

D 
B. M. 

Mayflower, Faulkner county; (Bench-mark IV.) elevation 
286.08 feet. 

A granite post about 30 inches long and about 8 inches by 
8 inches, except 6 inches of the top, which is dressed to 6 
inches by 6 inches, buried 27 inches in the ground, was used 
as this bench-mark. It is situated in the southwest corner of 
the yard in front of a house belonging to Mr. J. R. Miller at 
Mayflower, Faulkner county, (Little Rock and Fort Smith 
Railway). This house is almost due east of the station. Four 
lines were cut on the top of the post, forming a rough square 
at its center, and the surface within this square is the bench- 
mark. The top of the post is marked as follows : 

U. S. 

D 
B. M. 



\ 
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Preston, Faulkner county; (Bench-mark V.) elevation 274.63 
feet. 

A granite post about 30 inches long and about 8 inches by 
8 inches rough, except 6 inches of the top which is dressed to 
6 inches by 6 inches, buried 27 inches in the ground, was used 
as this bench-mark. It is situated in the west end of the 
yard owned by J. W. Austin at Preston, close to the line of 
the fence and on the line with the north end of the building 
containing the postoffice an(^ store. The bottom of a square 
hole cut in the top of the post is the bench-mark. The top 
is marked as follows : 

U. S. 

D 
B. M. 

Conway, Faulkner count}; (Bench-mark VI.) elevation 319.29- 
feet. 

This is situated on top of the stone foundation at the south- 
west corner of the brick record vault of the court house at 
Conway. It consists of k square hole cut in a flat stone of 
the foundation. The bottom of the hole is the bench-mark. 
It is marked as follows : U. S. D B. M. The letters are 
roughly cut by an unskillful stone cutter. 

Section House No, 5, Faulkner county; (Bench-mark VII.)' 
elevation 329.42 feet. 

A granite post about 3P inches long and about 8 inches by 
8 inches rough, except 6 inches of the top, which is dressed 
to 6 inches by 6 inches, buried 26 inches in the ground, was 
used as this bench-mark. It is near the fence to the yard in 
front of the house where the railway section hands live, and is- 
nearly opposite Section House No. 5, of the Little Rock and 
Fort Smith Railway. The bottom of a square hole cut in the 
top of the post is the bench-mark. The top is marked as fol- 
lows : 

U. S. 

a 

B. M. 
Bridge over Cadron Creek, Faulkner county; (Bench-mark 
VIII.) elevation 282.59 f^^^- 



•  •■ !  
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A squar-e hole was cut in the top of the stone abutment to 
the railway bridge over Cadron Creek on the Little Rock and 
Fort Smith Railway, and the center of the bottom of this hole 
is the bench-mark. It is situated on the abutment on the east 
bank of the creek and north of the track. It is marked as 
follows, the letters being roughly cut in the soft sandstone : 

U. S. D B. M. 

Menifee, Conway county; (Bench-mark IX.) elevation 285.13 
feet. 

A granite post about 30 inches long and about 8 inches by 
by 8 inches, except 6 inches of the top, which is dressed to 6 
inches by 6 inches, buried 27 inches in the ground, was used 
as this bench- mark. It is situated at Menifee, Conway county, 
a few feet west of the store-house used as a postoffice, and is 
4n line with the front of this, building. An old well is quite 
near tiie store. The bottom of a square hole cut in the top 
of this post is the bench-mark. The top of the post is marked 
as follows : U. S. 

B. M. 

Plummerville , Conway county; (Bench-mark X.) elevation 
^90.34 feet. 

A granite post 30 inches long and about 8 inches by 8 inches 
rough, except 6 inches of the top which is dressed to 6 inches 
by 6 inches, buried 25 inches in the ground, was used as this 
bench-mark. It is situated in the southeast corner of the yard 
to the Sims Hotel at Plummerville. The bottom of a square 
hole cut in the top of the post is the bench-mark. The top of 
the post is marked as follows : 

U. S. 

D 
B. M. 

Morrillton, Conway county; (Bench-mark XI.) elevation 386.03 
feet. 

A square hole was cut in the top of the upper step (stone) 
to the west entrance of the Court House at Morrillton, Conway 
-county. The bottom of this hole which is near the south end 
of the step is the bench-mark. It is marked as follows : 
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U. S. 

D 
B. M. 

Germantown, Conway county; (Bench-mark XII.) elevation- 
304.70 feet. 

A granite post about 30 inches long and about 8 inches by 
8 inches rough, except 6 inches of the top which is dressed to- 
6 inches by 6 inches, was used as a bench-mark. It is situated 
in the southeast corner of the yard to the Little Rock and Fort 
Smith Railway Section House No. 7 at Germantown. The 
bottom of a square hole cut in the top of the post is the 
bench-mark. The top of the post is marked as follows : 

U. S. 

D 
B. M. 

Blackville, Conway county; (Bench-mark XIII.) elevation*. 
323.68 feet. 

A granite post about 30 inches long and about 8 inches by 
8 inches rough, except 6 inches of the top which is dressed to 
6 inches by 6 inches, buried 24 inches in the ground was used 
as this bench-mark. It is situated in the southeast corner of 
the yard of W. H. Jones' house at Blackville. The bottom of 
a square hole cut in the top of this stone is the bench-mark.. 
The top of the post is marked as follows : 

U. S. 

U 
B. M. 

Atkins^ Pope county; (Bench-mark XIV.) elevation 354.17 
feet. 

A square hole was cut in the southwest corner of the stone 
door sill at the southwest corner of the brick building owned 
by £. A. Darr at Atkins. The building is at the northeast 
corner of Railroad Avenue and Dover street. The bottom of 
the hole is the bench-mark. The stone is marked as follows : 

U. S. 

D 
. B. M. 

Galla Creek, Pope county; (Bench-mark XV.) elevation 369.54^ 

feet. 
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A granite post about 30 inches long and about 8 inches by 

8 inches rough, except 6 inches of the top which is dressed to 

'6 inches by 6 inches, buried 24 inches in the ground, was used 

as this bench-mark. It is situated in the northeast corner of 

the yard to the large frame house owned by J. Potts and J. H. 

Ragsdale at Galla Creek. The bottom of a square hole cut in 

the top of the post is the bench-mark. The bottom is not 

even and the rod was held at the lowest point which is slightly 

below the general surface of the bottom. The top of the post 

is marked as follows : 

U. S. 

B. M. 
Russellville, Pope county; (Bench-mark XVI.) elevation 348.56 
feet. 

A squure hole cut in the stone foundation to the main en- 
trance of the Court House at Russellville ; the bottom of the 
hole is the bench-mark. It is on the right of the entrance 
going into the building and it is marked as follows : 

U. S. 

a 

B. M. 

Ouita, Pope county; (Bench-mark XVII.) elevation 354.13 
feet. 

A granfite post about 30 inches long and about 8 inches by 
8 inches rough, except 6 inches of the top, which is dressed 
to 6 inches by 6 inches, buried 20 inches in the ground^ was 
used as this bench-mark. It is situated in the southwest 
corner of the yard to the dwelling attached to the Ouita Coal 
Company's store near Ouita station, Pope county. The bot- 
tom of the square hole cut in the top of the post is the bench- 
mark. The top of the post is marked as follows : 

U. S. 

D 
B. M. 

Bridge over Illinois Creek^ Pope county ; (Bench-mark XVIII.) 
elevation 325.79 feet. 

A square hole was cut in the top of the stone abutment to 
the llittle Rock and Fort Smith Railway bridge over Illinois 
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Creek for this bench-mark. It is an abutment on the west 
side of the creek and is north of the track. Tne bottom of 
the hole is the bench-mark. It is marked as follows, the let- 
ters being roughly cut : 

U. S. 

D 
B. M. 

Bridge ever Mill Creeks Pope county; (Bench-mark XIX.)' 
elevation 323.98 feet. 

A square hole was cut in the top of the stone abutment to 
the Little Rock and Fort Smith Railway bridge over Mill 
Creek, near Mill Creek Station for this bench-mark. It is on 
the abutment on the west side of the creek, and is north of 
the track. The bottom of the hole is the bench-mark. It is 
marked as follows, the letters Jbeing roughly cut : 

U. S. 

D 
B. M. 

London, Pope couHty; (Bench-mark XX.) elevation 378.15 
feet. 

A granite post about 30 inches long and about 8 inches by 

8 inches rough, except 6 inches of the top which is dressed to 

"6 inches by 6 i/iches, buried 24 inches in the ground, was used 

as this bench-mark. It is situated in the northeast corner of 

the yard to Mrs. Sarah Battenfield's house at London, Pope 

county. The bottom of a square hole cut in the top of the 

post is the bench-m^rk. The top of the post is marked as 

follows : 

U. S. 

a 

B. M. 

Little Rock and Fort Smith Railway bridge over Piney Creek, 
Johnson county ;y (Bench-mark XXI.) elevation 336.40. 

A square hole about a half inch deep was cut in the upper 
surface of the stone forming the top of the stone pier of the 
Little Rock and Fort Smith Railway bridge over Piney Creek 
as this bench-mark. It is north of the track and on the pier on 
the east side of the creek. The bottom of the square hole is 
the bench-mark. It was roughly marked as follows : 
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U. S. 

D 
B. M. 

This bridge is about one-fourth of a mile west of Berlin Post- 
office (Piney Station) on the Little Rock and Fort Smith Rail- 
way. 

Knoxville, Johnson county; (Bench-mark XXII.) elevation 
39370 feet. 

A cross was cut in one of the stones forming the founda- 
tion to the chimney on the west side of Dr. R. M. Osborn's 
residence at Knoxville, as tllis bench-mark. The center of the 
cross is I foot lO^ inches above the ground and io| inches from 
the outside face of the chimney, and it is on the side next to 
the railroad on which the house fronts. The house is a small 
frame structure and is west of the railway station near the 
track. The stone is roughly marked as follows : . 

U. S. 

+ 

B. M. 
and the intersection of the lines forming the cross is the bench- 
mark. 

Cabin Creek^ Johnson county; (Bench-mark XXIII.) eleva- 
tion 409.04 feet. 

A copper bolt was leaded in the south face of the brick 
chimney on the west side of the City Hotel at Lamar (Cabia 
Creek), for this bench-mark. The bolt is in the third row of 
bricks from the ground and in the second brick from the out- 
side face of the chimney. A cross was cut in the end of the 
bolt, and the intersection of the lines forming this cross is the 
bench-mark. The house is one of the oldest in the town, ac-^ 
cording to information furnished by a bystander. 

Spadra Creeks Johnson county; (Bench-mark XXIV.) eleva- 
tion 374.11 feet. 

A square hole was cut in the top of a stone pier to the Little 
Rock and Fort Smith Railway bridge over Spadra Creek, near 
Clarksville, for this bench-mark. The pier is on the west bank 
of this creek and the bench-mark is north of the track, near th6^ 
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western face of the pier. The bottom of this hole is the bench- 
mark. It is roughly marked as follows : 

U. S. 

D 
B. M. 

Clarksville, Johnson county; (Bench-mark XXV.) elevation 
367.77 feet. 

The north monument of the meridian< line established in the 
Court house yard at Clarksville, by the officers of the State 
Geological Survey, was used as this bench-mark. This monu- 
ment is a stone roughly dressed at the top to 6 inches by 6 
inches for 6 inches below the top, planted in the northeast cor- 
ner of the Court House yard. It has a hole in the center of 
the top filled with lead into which a small brass pin is driven ; 
the top of this pin is the bench-mark. The top of the lead 
is even with the upper surface of the stone and the stone seems 
firmly set in position. 

Clarksville, Johnson county; (Bench-mark XXVI.) elevation 
366.52 feet. 

The south monument of the meridian line established in the 
Court House yard at Clarksville was used as this bench-mark. 
This monument is a stone roughly dressed at the top to 6 inches 
by 6 inches below the upper surface, planted near the south- 
east corner of the court house yard, just outside of the iron 
fence. It has^ a hole in the center of the top filled with lead, 
into which a small brass pinjs driven, and the top of this pin 
is the bench-mark. The top of the lead is about even with the 
upper surface of the stone and the stone seems firmly fixed in 
position. 

Spadra, Johnson county; (Bench-mark XXVII.) elevation 
376.12 feet. 

A stone post roughly dressed to 6 inches by 6 inches for 6 
inches below the top, and 2 J feet long was used as this bench- 
mark. This stone is planted 2 feet in the ground in the south- 
east corner of the yard to J. Siegel's store at Spadra, Johnson 
county. It is 22 meters east of the store, about 50 meters 
north of the railway, and 150 meters east of the railway station . 

7-B 
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The bottom of a square hole cut in the top of the stone is the 
bench-mark. 

The stone post ^as made by a local stone cutter at Claries- 
ville, and the work is very roughly done, the letter S being cut 
backwards. It is marked as follows : 

U. S. 

D 
. B. M. . 

1889 is cut on one face. 

Harttnan, Johnson county; (Bench-mark XXVIIL) eleva- 
tion 404.64 feet. 

A cross was cut on the stone chimney on the east end of 
the house owned by John Durnham at Hartman, Johnson 
county, for this bench-mark. The house is about one-third of 
a mile west of the railway station, and the cross is on the south 
side of the chimney or side facing the railway, and is on the 
fourth stone from from the ground. The house stands about 
150 meters north of the railway, and the cross and letters are 
roughly cut, as follows : 

U. S. 

+ 
B. M. 

The intersection of the lines forming the cross is the bench- 
mark. 

Coal Hill, Johnson county; (Bench-mark XXIX.) elevation 
472.57 feet. 

A square hole was cut in the stone foundation of the stone 
chimney to the kitchen of the Central Hotel at Coal Hill for 
this bench-mark. The hotel is quite near the railway station, 
and the kitchen is behind the main building and built as an 
extension to it. The bench-mark is about the center of the 
outer face of the chimney, which is on the east side of the 
chimney. It is roughly lettered as follows : 

U. * S. 

D 
B. M. 

The benchmark is about 3 inches above the ground, and 

the bottom of the hole is the bench-mark. 
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Alius, Franklin county; (Bench-mark XXX.) elevation 540.99 
feet. 

A copper bolt was leaded 19 the south side of the brick 
chimney of the large boarding house near the railway station 
at Altus for this bench-mark. The house is owned by F. M. 
Hammond, and is situated north of the track and a short dis- 
tance west of the railway station. The bolt is in the eighth 
course from the stone foundation and the third brick from the 
east side of the chimney. The intersection of the lines cut in 
the end of the bolt forming a cross is the bench-mark, which 
is in the center of the end of the bolt. It was roughly lettered 

as follows : 

U. S. 

B. M. 

Ozark, Franklin county; (Bench-mark XXXI.) elevation 
398.36 feet. 

A copper bolt was leaded in the east side of the brick court 
house (near the southeast corner) at Ozark, for this bench- 
mark. The bolt is in the row above the ground and in the 
brick from the southeast corner. A cross was cut in the end 
of the bolt and the intersection of the lines forming the cross 
is the bench-mark. It is not lettered, as no stone cutter was 
at hand, and it Was not desired to deface the building. 

Poepping, Franklin county; (Bench-mark XXXII.) elevation 
381.56 feet. 

A small hole was roughly cut in the stone foundation to the 
stone chimney on the east end of the J. H. Bronte's house at 
Poepping, Franklin county, for this bench mark. This is the 
only house at the station, which is nothing more than a switch. 
The bench-mark is only a few inches above the ground and is 
at the northwest corner of the chimney. No tools were at 
hand, and the hole was cut with a railway spike. The bottom 
of the hole is in the bench-mark. 

White Oak, Franklin county; (Bench-mark XXXIII.) eleva- 
tion 394.88 feet. 

A square hole was cut about half an inch deep in the stone 
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foundation to the chimney on the east end of Dr. W. W. 
Rambo's house at White Oak, Franklin county, for this bench- 
mark. The house is about 20 meters north of the railway and 
is a short distance west of the station sign. The office is in the 
corner of the yard near the house. The bottom of the hole is 
the bench-mark. It is roughly marked as follows : 

U. S. 

D 
B. M- 

The bench-mark is only a few inches above the ground. 

Little Mulberry Creek, railway crossing, Franklin county; 
(Bench-mark XXXIV.) elevation 383.18 feet. 

A square hole was cut in the top of the stone pier to Little 
Rock and Fort Smith Railway bridge over Little Mulberry 
Creek for the bench-mark. It is on the pier of the east bank 
of the creek and is south of the track inside the outer line of 
the superstructure of the bridge. The bridge is one-third of a 
mile west of the railway station at Mulberry. The bottom of 
the hole is the bench-mark. It is roughly marked as follows : 

U. S. 

D 
• B. M. 

Dyer, Crawford county; (Bench-mark XXXV.) elevation 
427.74 feet. 

A square hole was cut in the stone foundation to the stone 
chimney on the east side of a house belonging to W. W. Larne 
at Dyer for this bench-mark. The stone is quite rough and no 
attempt was made to cut letters. The bench-mark is only a 
few inches above the ground. The house is opposite the cot- 
ton platform at this station, and is north of the track and about 
80 meters or yards distant. The bottom of the hole is the 
bench-mark. 

Alma, Crawford county; (Bench-mark XXXVI.) elevation 

43363 feet. 

A copper or brass bolt (one-half inch in diameter) was leaded 
in the north wall of a brick store at Alma (belonging to Mr. L. 
C. Locke), for this bench-mark. The bolt is in the fifth brick 
from the northeast corner of the building and in the seven* 
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tee nth course from the foundation. A cross was cut in the 
end of the bolt and the intersection of the lines forming this 
cross is the bench-mark. The building is opposite the railway 
station and directly south of it. There are no buildings be- 
tweecm the railway station and this store. 

Via^^ Buren, Crawford county; (Bench-mark XXXVII.) eleva- 
tion 409.50 feet. 

A. stone post 2 J^ feet long, roughly dressed to 6 inches by 6 
inches at the top and for six inches below it, was used as this 
bench-mark. It was buried 20 inches in the ground in the 
south corner of the Court House yard at Van Buren. A square 
hole v^as cut in the top of the post and the bottom of this hole 
is the bench-mark. It was roughly lettered as follows : 

U. S. 

B. M. 
^889 is roughly cut on one side of the post. 
V^OLn Buren, Crawford county; (Bench-mark XXXVIII.) ele- 
^^tion 412 97 feet. 

A. copper bolt was leaded in the southwest wall of the brick 

CourtHouse at Van Buren, for this bench-mark. The bolt is 

^^ the second course from the foundation and in the second 

brick from the south corner of the building. A cross was cut 

in the end of the bolt and the intersection of the lines forming 

the cross is the bench-mark. The brick crapked when the 

bolt was driven in and it should be compared with bench- 

I mark XXXVII, which is only a few feet distant, before being 

I used. 

f Van Buren, Crawford county; (Bench-mark XXXIX.) ele- 

I vation 412.94 feet. 

\ A square hole was cut in the stone abutment to the iron 

railway bridge over the Arkansas River at Van Buren, for this 
bench mark. It is east of the track and on that portion of the 
abutment on which the bridge rests on the north bank of the 
river. The bottom of the hole is the bench-mark. It is 

marked as follows : U. S. 

G 
B. M. 
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Van Buren, Crawford county; (Bench-mark XL.) elevatioi> 
412.80 feet. 

A square hole was cut in the stone abutment to the ironr 

railway bridge over the Arkansas River at Van Buren for this 

bench-mark. It is on that portion of the abutment on which 

the end of the bridge rests on the south bank of the river. 

The bottom of the hole is the bench-mark. It is marked as 

follows : 

U. S. 

D 
B. M. 

B. M. XL. 

Fort Smith, Sebastian county; (Bench-mark XLI.) elevation 
446.26 feet. 

A copper bolt was leaded in the west wall of the United 
States brick jail for this bench-mark. The bolt is in the first 
course above the limestone base stone, about I meter above 
the ground. It is in the fifth brick from the jamb formed by 
the side of the building and the brick ventilator. The jail is a 
new pressed brick addition, with stone trimmings, to the 
old United States building. A cross was cut in the end of the 
bolt and the intersection of the lines forming the cross is the 
bench-mark. The letters U. S. B. M. were cut in the base 
stone immediately below the bolt. 

Fort Smithy Sebastian county; (Bench-mark XLII.) elevation 
427.26 feet. 

A square hole was cut in the outer edge of the stone door sill 
to the back door of the brick building on the northeast corner 
of Garrison Avenue and First street, at Fort Smith for t^iis 
bench-mark. The building is owned by Mr. Thomas Rogers 
and used as a saloon. It is diagonally across the street from 
the old Little Rock and Fort Smith Railway passenger station. 
The bottom of the hole is the bench-mark. The letters U. S. 
B M. were cut immediately below the hole in the door sill. 



RAILWAY OR SPIRIT LEVELS. 

The ^elevations given below are those furnished by lines of 
spirit levels run for purposes of reconnoissance or construction 
of railways. In the cases of railways constructed the eleva- 
tions, unless otherwise stated, refer to the top of the nigh rail 
at the passenger station. / 

Many of the railway lines were run from assumed data ; in 
all such cases the lines have been tied and adjusted to the line 
of precise levels brought up for this Survey from the Gulf of 
Mexico by the United States Coast and Geodetic Survey. 
The elevations given herewith therefore having been thus 
adjusted will not be found to agree exactly with those kept on 
file in the offices of the engineers of the several railways. 

The elevations along the various railway lines in the State 
vary greatly in accuracy and value ; and some of thenl have 
been found so at variance with the system as a whole, that it 
has not been possible to use them in this list. 

ST. LOUIS, IRON MOUNTAIN AND SOUTHERN RAILWAY. 

{Main Line,) 

Eleva- 
Stations. tions, 

Moark... 297.10 

Corning 289.10 

Colony Lake 282.60 

Black River 288.10 

Knobel 280.10 

Peach Orchard 286.10 

Delaplaioe 277.60 

O'Kean 270.60 

Martha ....' 270.60 

Walnut Ridge 270.10 

Hoxie 268.10 

Mintam ^ 260.60 

Alicia. 263 60 

Strifton 248.00 

Tockerman ^ 241.60 

Diaz (JiiDCtioD Batesville Branch) a 280.10 

Newport 227 .10« 

*The track. has been raised at Newport; it it not known how much. Levels from the 
U. S. Bench-mark on the river bank 400 feet north of the elevator make the top of rail opposite 
soath e&d of pasaenger station 288.07. 
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F.leva- 
Stations. " tioos. 

White Riv«r bridge .' 282.70 

Olyphant 220.10 

Grand Glaiiie 228.10 

Bradford 241.10 

Rassell ;.. 288.10 

Bald Knob' 220.10 

Jadsonia 217.11) 

Little Red River 217.10 

Kensett 224.10 

Higginton 220.10' 

Gamer 220.00 

Beebe 244.00 

Ward 238.10 

Austin 248.10 

Cabot 288.10 

Holland 256.10 

Jackaonville 282.10 

McAlmont 271.10 

Bar in g Cross 260.10 

Arkannas River bridge 267.10 

Little Rock 259.10 

Ensign 20510 

Mabdvale 306.10 

Alexander '. 825.10 

Bryant 867.10 

Benton 297.10 

Saline River bridge 284.10 

Traskwood 288.10 

Gifford 881.10 

Malvern 278.10 

Etta 248.10 

• Donaldson ; 228.10 

Witherspoon ^ 199.10- 

Ouachiu River bridge 196.10 

Arkadelpbia 186.10 

Curtis 186 10 

Smithton 205.60 

Gurdoo 208.10 

Bierne 222.10 

Boaghton 288.10 

Prescott 823.10 

Emmet 294.67 

Hope 352.10 

bheppard 280.10 

Fulton 250.10 

RedRiverbridge 267.10 

Homan 266.10 

MandevIIle 814.10 

Texarkana ....\..^ 298.10 
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ST. LOUIS, IRON MOUNTAIN AND SOUTHERN RAILWAY. 

( Crowley's Ridge Branch,) 

Eleva- 
Stations. tions. 

Koobel  -280.10 

Cache 290.10 

GaineSTiile 836.00^ 

Paragould . . . .' 282.20 

Bethel 284.10 

PoweJI 264.60 

Nettlcton* 263. 10 

Ridge 283.10 

HarrUbiirg 284.10 

, WhiteHall 276.60 

Cherry Valley 284 60 

Vanndale 278.60 

Wynne 249.90 

Forrest City (west rail at crossing of L. R. & M. Ry) 278.16 

Bonair '. 230.90 

Uicks 224.90 

Haynes 222.9n 

Canaan 225.40 

L'Anguille River 208.90 

FeltoD 219.30 

Blananna • •• - • 235.70 

Preston ..«•.... • ••.. 220 70 

LaGrange 207.90 

Howe 207.10 

Lexa : 209.40 

Latour 202.70 

Huina 196.90 

Arkansas Midland Ry. crossing 202.90 

Helena 193.40 

ST. LOUIS, IRON MOUNTAIN AND SOUTHERN RAILWAY. 

(Batesville Branch.) 

Eleva- 
Stations. tioos. 

Diax 230.10 

Paroquet 235.80 

* Newark 239.70 

Sulphur Rock 808.60 

Moorefield 310.10 

Batesville 268.10 

James 416.10 

Cushman 707.10 

^Mettleton : The Crowley Ridge Branch elevations have been corrected by K. C, S. ft M. 
levels at Nettleton, there being a discrepancy between the Bald Knob levels at Wynne and Che 
K. C, S. & M. I'he Bald Knob levels agree within 4-10 of a foot at West Memphis. 
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ST. LOUIS, IRON MOUNTAIN AND SOUTHERN RAILWAY. 

{Bald Knob Branch.) 

Eleva- 
StatioDs. tions. 

GJaiie Creek 208.40 

Rio Vista 208.40 

White River (high-water mark) i 206.40 

White River (low-water mark) 179.40 

Augusta 211.10 

Krnms' Mill 196.40 

Fakes 200.40 

West bank Cache River 198.40 

Martin (croising of White and Black River Valley Railway) .. .. 201.40 

McCrory 209.40 

Bayou DeViftw 207.W 

Morton 223.40 

First Creek 217.90 

Hamlin 220.80 

Wynne Junction '. 249.90 

Sommit Crowley's Ridge 842.00 

Levesque 229.10 

St. Francis River bridge 224.10 

Patkin 222.10 

Earl 22260 

Crawfordville 221.10 

Elmo 226.10 

Gavin 221.10 

West Memphis 220.70 

ST. LOUIS, IRON MOUNTAIN AND SOUTHERN RAILWAY. 

{Camden Branch,) 

Eleva- 
Stations. tions. 

Whelen 248.60 

Sayre 204.10 

Chidester 280,90 

\ .Camden 148.10 

ST. LOUIS, IRON MOUNTAIN AND SOUTHERN RAILWAY. 

{Warren Branch,) 

Eleva-^ 
Stations. tions. 

Arkansas City 187 80 

Trippe Junction 141.90 , 

Halley 187.80 

Dermott 140.90 

Bayou Barthdlomew bridge 138.00 

Baxter, 139.60 

Collins 167.40 

Monticello 271.40 

Allis 10810 

Wilmar 147,60 

Saline '..... 128.60 

Warren 204.70 
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HOUSTON, CENTRAL ARKANSAS AND NORTHERN RAILROAD. 

Eleva- 
Station«. tions. 

McGehec 146.00 

McGchee Joncrion 145 08 

Dermott , 140 88 

Hudspeih 134.70 

Morrell 182.97 , 

Portland 128.15 

Parkdale ^ 118.55 

Wilmot 115.95 

Cypress 110.72 

State LiDe, Arkansas and Louuiana 108.80 

ST. LOUIS, IRON MOUNTAIN AND SOUTHERN RAILWAY. 

{Little Rock and Fort Smith Branch^ 

Eleva- 
Stations. lions. 

Argenta (Little Rock and Memphis crosstog) 261.4 

Fort Smiih crossing .^ 267.0 

Marche 267.0 

Reynolds Spur 281.0 

Palarm ^ 268 3 

Mayflower ' 285.5 

Gold Creek 294 1 

Preston 270.7 

Conway 308.6 

Alpine 426 

Menifee 285,5 

Plummerville 285.6 

Morrillton 377.2 

Welborne 314.4 

Point RemoT« 299.1 

Gerraantown 302.9 

Blackrille 327.4 

Atkins ' 353.5 

Galla Creek 353.6 

Russellville 838.2 

Oniia 354.7 

MillCreek 380.4 

London 871.9 

Mixer - 35S 3 

Piney 345.5 

Knoxville 393.2 

Turner ...390.4 

Cat in Creek 404.1 

Clarksville 365.1 

Spadra » .. 878.0 

Montana 388 9 

Hartman 363.9 

Coal Hill 4680 

Felker 498.9 

Altns 585.2 

Oaark 376.6 
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Eleva- 
Stations. tions. 

Poepping 378.6 

While Oak 888.1 

Pleasant Valley 410.2 

Mulberry , 391 .0 

Dyer 426.5 

Alma 431.8 

Van Buren 405.6 

St. L. & S. F. Junction 416.3 

Ft. Smith.. f 419.0 

KANSAS CITY, SPRINGFIELD AND MEMPHIS RAILWAY, 

Eleva- 
Sta tions. tions. 

Mammoth Springs 512.10 

Afton 42610 

Hardy 343.10 

Williford 819.10 

Ravenden 80110 

Spring River bridge 289.10 

Imboden « 282.10 

Black Rock... 259.10 

Black River bridge 281-10 

Portia ' ...,262.10 

noxie £oj. 10 

Sedgwick . 262.10 

Bonnerville .. 264.10 

Jonesboro 309.10 

Cotton Bell Railway crossing t 269.10 

Nettleton 253.10 

Big Bay Siding ... 242.10 

HatchieCoon / 230.10 

St. Francis River bridge 234 10 

MarkedTree 229.10 

Tyronia River bridge ^. . . 232.10 

Tyronza 229.10 

Gilmore. 229.10 

Clarketon 229.10 

Marion 225.10 

L. R. ft M.Ry. crossing 221.10 

West Memphis 221.10 

Zero of river guage at Memphis 185.60 

West Memphis Bald Knob Branch levels 2207.0 

I-INE OF LEVELS FOR A RAILWAY FROM THE MOUTH OF BULL 

CREEK, MO., TO DARDANELLE, ARK. 

Corrected by approximate comparison with Coast Survey 
levels at Russellville, Ark. 

Stations. Sec. 

Arkansas state line near headwaters of Turkey Creek 10 

Omaha 22 

Burlington 20 

-Summit south of Bear Spring 30 



Town. 


Range. 


Eieva- 
tioos. 


21 N. 


21 W. 


13O.0 


21 N. 


21 W. 


1878.1 


21 N. 


21 W. 


14t8.« 


19 N. 


50 W. 


m«.« 



X 
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Eleva- 
StatioDS. Sec. Town. RaDge. dons. 

Valley east of Harrison 8 18 N. 20 W. 1100.0 

Vafley »«$t of B«llcf«nte 19 18N. 19 W. 1086.0 

Summit at head of Elm Branch of Hog Creek 82 18 N. 19 W. 1200.0 

Flats of Clear Fork and Hog Creek at Marshall Branch 5 17 N. 18 W. 848.0 

Sammit Clear and Mill Creeks 10 16 N. 18 W. 1173.0 

Summit Mill and Dry Creeks 16 16 N. 17W. 800.0 

Faim Flats above overflow 31 16 N. 16 W. 683.0 

tear Creek Valley 2^ miles below siunmit 1168.0 

Sammit of Bear Creek and Middle Fork of Illinois Creek 19 13 N. 17 W. 1863.0 

JuctioD East and Middle Forks Illinois Creek. Farm lands above 

oTuflow .'. 7 ION. 18W. 628.0 

JuKtion North Fork Illinois Creek 21 ION. 19 W. 483.0 

Second Bench at Dover 21 9 N. 20 W. 448.0 

lotenection L. R. and Ft. S. Ry. at Russellville ...6 7 N. 20 W. 840.0 

Arkansas River Flats opposite Dardanelle 19 7 N. 20 W . 314.0 

ST. LOUIS SOUTHWESTERN RAILWAY. 

•* Cotton Belt." 

Connection made with Coast Survey levels by means of St^ 
L, I. M. and S., and K. C, S. and M. Ry. levels at Jonesboro 
and Paragould. 

{From Jonesboro to Mo, State Line,) 

Eleva- 
Siations. tions. 

Jonesboro 311.10 

Brookland 261.50 

Bethel 280.50 

Para gould 280.81 

Marmadake 271.50 

Rector 287.50 

Greenway 289.50 

Piggott 286.50 

St. Francis 294.50 

{From Pine Bluff to Aurich Junction,) 

Pine BloflF 211.58 

Wilkins 208.58 

Rob Roy 208.58 

Altheimer 207.58 

Wabbaseca 204 58 

Humphreys . 186.58 

Goldman .. 198.58 

Stuttgart 210 58 

Parham . 2l7.o8 

Aurich . . 208.58 

Aurich in L. R. and M. R. Ry. levels 205.58 

The difference of 3 feet at Aurich may be caused by a 
change in reference plane of levels. It was deemed best to 
carry elevations direct from the Coast Survey Bench-mark in 
Pine Bluff, 
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« 

{Altheimer Branch.) 

\ Eiera- 
Stations. tion». 

Argenta (St. L., I. M. & S. Ry.Junction)' 252 7 

Argenta (L. K. ft M.Ry. JunctioD) 255.2 

Baucum 249 8 

Scotts 2«.8 

Toltec 236.8 

England 228 8 

Tucker * ^24 8 

Shcrnll 216 8 

Alihtiiner ! 206.2 

MISSISSIPPI AND LITTLE ROCK RAILWAY. 

•* Wat Worthen's Road." 

Eleva- 
Stations. tions. 

White River (west bank) 181.62 

White River (^?igh water) 169.86 

Bayou LaOrue 191.62 

Auricb (crof&ing of Cotton Bell Ry .) 207.68 

Grand Prairie (highest point) 224.62 

Fairmount 221.62 

Bayou Two Prairie 194 12 

Bayou Melo 201.C2 

Crooked Creek 205 62 

Baker's Bayou 220.62 

Indian Bayou 221.62 

Ashley's Bayou 241.62 

Lowry Bayou 2^.62 

Little Rock & Memphis Ry . crossing 253.62 

Middle east side sec. 85, 2 N.,12W 254.62 

LITTLE ROCK AND MISSISSIPPI RIVER RAILWAY. 

Eleva. 

Stations. tions. 

Aberdeen 184.18 

(Approximate) 175.68 

Aurich (crossing of Cotton Belt Ry .) 2i6.58 

Bayou LaGrue bridge 198.48 

Crossing Beebe, Stuttgart and Arkansas River Ry 220.08 

Fairmonnt 222.68 

Clear Point Ridge 224.68 

Belcher 208.68 

Ray 202.68 

Bayou M eto bridge 201.88 

Bottom of Bayou Meto 182.98 

Seatonville 207.68 

Crooked Bayou Bridge 205.68 

Ross 223.68 

Head 227.18 

Stainer 237.68 

Bearskin 242.68 

Ashley Bayou bridge 241.68 

Jones Bayou 243.68 



ELEVATIONS. Ill 

Eleva- 
Stations. tions. 

Faulkner's Lake 250.88 

CrotsingL. R. &M. Ry 253.68 

Argenu 254.68 

Elevations given are based on St. Louis, Mo., City Direc- 
trix, being 414.4 feet above sea level. 

ST. LOUIS AND SAN FRANCISCO RAILWAY. 

Eleva- 
Stattoos. tions. 

Seligman, Musoori , 1541.4 

Garfield 1519.4 

Brighfjrater (at Platform) 1270.4 

Brigbtwater, Sugar Craek (natnral surface) 1216.4 

AToca .^ 1861.4 

Rogen 1385.4 

Lowell 1846.4 

Springdale 1325 4 

Johnsons 1194.4 

Fayei teville 1340.4 

Greenland 1250.4 

West Fork 1340.4 

Woolsey 1877.4 

Brentwrood 1484.4 

Winslo w 1735.4 

Summit Home (surface of ground above tunnel) 1887.4 

Porter 1092.4 

Ch ester 840.4 

Monntainbnrgh 714.4 

Lancaster 623.4 

Rudy 498.4 

Lillie 452.4 

Van Buren 439.4 

Fort Smith 419.4 



[Bentonville Railway,) 



Rogers 1385.4 

Bentonville 1802.4 



{St. Paul Branch:^ 



Fayette ville 1340.4 

Fayette Junction 1243.4 

Baldwin 1236.4 

Harris : 1201.4 

Elkins 1221.4 

Durham 1247.4 

Thompson 1281 .4 

Crosses 1 338.4 

Delaney 1361.4 

Powell : 1362.4 

Combs 1406.4 

St. Paul 1500.4 
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[Mansfield Branch^ 

Eleva- 

Stations. cions. 

Jeoson 543.4 

Hackett 537.4 

Montreal 621.4 

Huntingtdd 567.4 

Mansfield 596.4 

EUREKA SPRINGS RAILWAY. 

Eleva- 
Stations. tions. 

Seligman, Missouri • 1541.4 

Waldcn OT6.4 

The Narrows 984.4 

Beaver * 984.4 

Leatherwood 4942.4 

Skeltons 965.4 

Gaskins 1034.4 

Eurska Springs (depot in the valley) 1143.4 

Eureka Springs (Crescent Hotel) 1463. 

Eureka Springs ( Pond Mountain) 1699. 

KEARNEY, JEFFERSON CO., TO SHERIDAN, GRANT CO. 

Points on a line surveyed from Kearney, JeflFerson county, 
to Sheridan, Grant county. Ark. Elevations corrected by 
comparison with United States Coast Survey levels at Kear- 
ney. Records furnished by John J. Martin, C. E., Pine BlufT, 
Arkansas. 

* 

Stations. Elevations. Locations. « 

Summit 350.00 S. W, of S. W.sec. 16, 4 S., 12 W. 

Bottom of Brushy Creek 240.14 N. E. of S. E. of sec. 26, 4 S., 12 W. 

*• " Little Brushy Creek 236.14 N.E. of N. E. of sec. 34, 4 S., 12 W. 

" " Ashley's Creek 220.14 S. E. of S. E. ol sec. 32, 4 S., 12 W. 

" Hurricane Creek 200.14. ......* Near N. line of sec. 6, 6 S., 12 W. 

" " Big Creek 210.14 

Sheridan (outskirts of town) 250.84 

Sheridan (main part of town), about 300.00 

LITTLE ROCK AND MEMPHIS RAILWAY. 

Eleva- 
Stations. tions. 

Argenta ^. 2S2.47 

Devall's Bluff 1»8.68 

DevalPs Bluff (high water in White River, 1887) 184.20 

Bi iokley 208.40 

Goodwin 2C6.40 

Palestine 211.40 

Forrest City 278.16 

St. Francis River bridge 212 40 

Bottom of St. Francis River 182.60 



1 
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ELEVATIONS. 1 1 3 

ARKANSAS AND LOUISIANA RAILWAY. 

Elava- 
Stations. tions. 

Hop« 8S2.10 

WasMngton 854.10 

Bridge, Sooth Fork of Osan 817.10 

Oaan : 866.10 

Nashvfllo S68.10 

LITTLE ROCK AND CHOCTAW RAILWAY SURVEY. 

Approximate connection with Iron Mountain Railway levels 
at Little Rock. 

Eleva- 
Statioot. tiona. 

Samntt, Head of Rankin's Creek 780.00 

PerryWUe 290.00 

Waldron, Crossing of Main Street 660.00 

« Bottom of Potean River 604.00 

Indian Territory line 626.00 

ULTIMA THULE, ARKADELFHIA AND MISSISSIPPI RIVER RAIL- 
WAY SURVEY FROM ARKADELPHIA TO WARREN. 

Stations. JLlevations. Locations. 

Dalerflle 182.40 

Dalark (approximate) 242.60 

Cypicss Creek (high water) 218 00 S. W.of N. W. of sec. 12,8S.. 17 W. 

Bottom of West Tnlip Greek .....'... 281.40 Near center of sec. 10, 8 S., 16 W. 

Bottom of Bast Tnlip Creek 282.50 S. W.of S. W. of sec. 27, 8 S., 16 W. 

Priaoeton . 244.00 

Bsckbone Ridge two to four miles 

sonth of Princeton . .. ....841.00 Sections 11 and 14, 9 S., 15 W. 

Cottoft Belt RaQway Crossing abont 

50 feet north or depot at Fordyce 259.46 

BottoM Moro Creek 141.46 

BeitOB LPAigle Cittek 198.50 

Winea Branch 1 mile west of Warren 260.46 Divide near S. W. cor. sec. 29, 10 

S ,10W. 

VuTCQ Branch 4 miles west of Warren 252.95 End of old Uack. 

NoTB.— This last elevation is the U. T., A. ft M.R. Ry. levels connected with end of 22 
*8e etttnsioa from Monticello, and is about 4 miles west of Warren. 
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LIST OF ELEVATIONS OF THE CITIES, TOWNS, 
POST-OFFICES, AND OTHER POINTS IN THE 
STATE OF ARKANSAS. 

In the following^ table all the elevations known to have been 
determined in the State of Arkansas are brought together and 
referred to mean tide level on the Gulf of Mexico. Elevations 
marked " precise " were determined by the United States Coast 
and Geodetic Survey and are as accurate as they can be made 
(the bench-marks are described in the preceding list of pre- 
cise levels, pages 85 to 102) ; those marked " spirit level " have 
been made with the Y level generally used in making railway 
surveys. Those marked " barometer " were determined with 
a mercurial barometer by the United States Geological Survey ; 
those marked " aneroid " were determined by the use of ane- 
roid barometers ; the last are not to be depended on when 
great accuracy is required. When a place is known by two 
different names that of the post-office is given first, the other 
name follows in parenthesis. 

This list includes all the post-offices and railway stations of 
the state up to 1893, even though in many cases the elevations 
of the places are not known. The complete list of places will 
enable its users to fill in the missing elevations as they become 
known. Confusion in elevations is sometimes caused by the 
removal of country post-ofilces from one house to another. 

Place. County. Elevation. Point. How deterained. 

Aberdeen Monroe 184.18 Ry. station Spirit level. 

Abilene Saline 

Acorn Polk 

Actus Sebastian 490 Village Aneroid. 

Ada Conway 828 Village Barometer. 

Adams' Landing Baxter 870 Spirit level. 

Adamsville Bradley 

Adier Izard 

Afton Fulton 426.10 Ry. station Spirit level. 

AgnoA Fulton 

Am Grant 

Akin Farm baline 525 Postooflice Aneroid. 
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ftca. 

Aknm 

Alabaa 

AlboTtha 

Albioo 

Ako 

Alexander 

AHm 

Anbrook 

AlteD's Peak 

AUlance , 

Allis , 

Alott 

AlmoDd 

Alayra , 

Alpha 

AlpiDe 

Alpiae 

Aliead 

Alston (White Oak).. 

Ahharp 

Altheiaer.... , 

Altaa 

Alvis 

Aly.. ..' 

Aaclia 

Amiiy 

Aaoa...., 

Anderson 

Anna 

Annieville' 

AnnoTer 

Aiioloko , 

Aatimony 

Andoch 

Antoine 

Anvil 

Aplin 

Appleton 

Arcadia..... 

Arcbey 

Argenta , 

Aricadelphtn , 

Arkansas City 

Arkansas Pott 

Annada 

Armstrong 

Armstrong Spring. . . . 
Amett 



County. 
Indepejidence . 

Madison 

Randolph 

Whito 

Stone 

Polnski 

Lawrence 

Howard 

Yell 

Baxur 

Drew 



Elevation. 
*250 



Point 



Howdetennined. 
Aneroid. 



1125 
826.10 
258.60 



Ry. station. 
Ry. station. 



Aneroid. 
Spirit level. 
Spirit level. 



1590 



Somasit Barometer. 



198.10 Ry. station Spirit level. 



o*..^»«j S 481 .80 Ry. station .. . 

Crawford {483.68 Bench-mark . 



Spirit level. 
Precise. 



Clebnrne.. 
Arkansas .. 

Yell 

Clark 

Fanlkner ... 
Van Boren. 



1140 



Post-office Aneroid. 



400 



Post-office : Aneroid. 



426 
1680 



F~»w» {S!:JS 



Saline: .. 
Jefferson 



405 
207.58 



650 



820 



F«-""» {SoS 

Independence 

Yell 

Mississippi 

Clark 

Baxter 

Isard 

Crawford 

Lawrence 

Cleveland 

Union 

Howard 

White 

Pike 

Stone 

Perry 



Ry. siding . 

Post-office . 

Ry. station . 
Beach- mark 

Post-office .. 

Ry. station . 

Ry. station , 
Bench-mark 



Spirit level. 

Aneroid. 

Spirit level. 
Irecise. 

Aneroid. 

Spirit level. 

Spirit level. 
Precise. 



Post-office Aneroid. 



Post-office Aneroid. 



560 



Post-office 



257 Village 



360 



Post-office 



Pope 520-550 Village 

Hempstead 

Van Buren 



Pulaski 



f 260 .10 Baring Cro*s 

J 257 Ft. Smith Crossing .... 

^ 261 .40 L. R. & M . Ry. Crossing 

V. 255. 06 Bench-mark 



r,„,«, 5186.10 ky. station 
^'®'^* \ Town . 



Desha 



1 



( 187 30 Warren Branch Ry. 
'137.28 Bench-mark 



97 



Low water, Miss. River 



Aneroid. 

Spirit level. 

Aneroid. 
Aneroid. 



Spirit level. 
Spirit level. 

Precise. 
Spirit level. 

Spirit level. 
Precise. 
Spirit level. 



Arkansas ... 
Crawford ... 

Sharp 

White 

Washington 



250 Spring Aneroid. 



"Tn"' 
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Place. County. 

Aroold's Ferry 'ndependence 

Arp Pike 

Arthur Convay 

Ashdown Little River . . 

AahFlet Sharp 

Ashford Crittenden . . . 

Ashley Bayou Lonoke ^ . 

Athvale Lonoke 

Askew Lee 

Athelstan Mississippi. . . . 

Atkins Pope 

Atlanta Columbia 

Attica Randolph . . . 

Atwood Howard 

Auburn — Sebastika 

Augsburg Pope 

Augusta Woodruff 

Aurich Monroe 



Elevation. 
217 • 



Point. 



How determined. 
Spirit level 



241.02 M. &L. R. Ry Spirit leveL 



8S8.60 Ry. station . 
96i .17 Bench-mark 



Spirit leveL 
ftecise. 



490 



Post-office Aneroid. 



211 .10 Ry. station 

207.68 Miss &L. K.Ry. 
208.58 Cotton Belt Ry. . 



Aurora 

Austfn 

Auvergne 

Ava 

Avilla 

Avoca . - 

Azor 

Baker 

Baker's Bayou 

Bald Dave 

Bald Knob 

Baldwin 

Balloen 

Bankhead 

Banner 

Banty *. 

Barber 

Barcelona 

Baid 

Bardstown 

Bar6eld 

Baring Cross 

Barham (Sayre) 

Barkada 

Barker 

Barling 

Barnes 

Barney 

Barren Pork(DrytowQ) 

Barrettsville 

Bartholomew 

Barton 

Batavia 



Madison ... 
Lonoke 
Jackson .... 

Perry 

Saline . 

Benton 

Nevada.... 

Polk 

Lonoke 

Baxter — 

White 

Washington 
Yell . . 

Jefferson 

Cleburne 

Pulaski 

Scott 

Crawford . . . . 

Greene 

Mississippi .. 
Mississippi. . 

Pulaski 

Ouachita . . . . 

Drew 

Hempstead . . 

Sebastian 

Franklin 

Faulkner 

Izard 

Prairie 

Ashley 

Phillips 

' Boone 



248.10 Ry. sution 

. . ' Ry. station , 

580 Post-office 

588 Post-office , 

1861.40 Ry.station 



•■••••• 



220.62 
1147 

220.10 
1286.40 

420 



957 
490 
495 



M.&L.R.Ry. bridge 

Summit 

Ry. station 

Ry. station 

Post-office 

Ry. station 

Post-office 

Post-office 

Postpoffice 



Spirit level. 

Spirit level. 
Spirit level. 



Spirit level. 

Aneroid. 
Barometer. 
Spirit level. 



Spirit level. 
Aneroid. 
Spirit levet 
Spirit level. 
Aneroid. 

Aneroid. 
Aneroid. 
Aneroid. 



Ry. station 



260.10 M. P.Ry.yard 
204.10 Ry. sution 



Spirit level. 
Spirit leveL 



650-700 Village Aneroid. 



1A90 



Ry.station 

Post-office Aneroid. 



Batesville Independence . . 



268.10 Ry.station. Spirit level. 

268.07 B.M.100ft.N.orFy.sta. Spirit ^evel. 
265 L. bk. River nr. landing Spirit level. 
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BanoB 

Baocam 

Baxter 

Bay (Big Bay Siding) 

fiayoa de View. 

Bayoa Bartholomew . 

Bayoff La Grae 

Bayov Meto «. . 

Bayott Two Prairio . . 

Bay VilUge 

Bear 

Bear Creek 

Bear Creek 

Beardcn 

Bearakin 

Bear Wallow Spring. . 

Bcaty 

Beaver 

Becker 

Bedford 

Beebe 

Bee Branch 

Bee Creek 

Beime 

Beitb's Landing 

Belcher 

Belfast 

fiellelonte 

Belle^le 

Belmont 

Belton 

BelTa 

Beaia 

Benedict's Landing . . 

Bengay 

Ben Lomond 

Bennett'a 

Benton 

BentooTille 

Befca 

Berlin (Piney) 

Bcrmnda 

Bern 

Bcnrrille 

Bethel 

fiethesda 

Benlah 

Beverly • .•••• ....• 



County. . 

Johnson 

Pntaski 

Drew 

Craighead 

Woodmff 

Drew 

Prairie 

Arkansas 

Lonoke 

Cross 

Montgomery .... 

Boone 

Searcy 

Ovachita 

Lonoke 

Logan 

Benton 

Carron 

Hot Spring 

Sebastian 

While." 

Van Bnren. 

Marion (?) 

Qark 

Desha 

Prairie 

Grant 

Boone 

Yell 

Crawford 

Sevier 

Scott 

Woodmff 

Fanlkner 

Sharp 

Sevier 

Baxter 

Saline 

Benton 

Ashley 

Johnson 

Arkansas 

Poinsett 

Carroll 

Greene 

Independence .... 

Prairie 

Sebastian 

Fulton 



Elevation. Point. 



How determined. 



249. HO 

189.50 

242.10 

207.10 

188 

191.62 

201.88 

191.12 



Ry. station Spirit levnl. 

Ry. station Spirit level. 

Ry. station Spirit level. 

Ry. station. Spirit level. 

Ry at stream Spirit level. 

M. & L. R. Ry. bridge . Spirit level. 

Ry. bridge Spirit level. 

M. ft L. R. Ry. bridge . Spirit level. 



621 Post-office . .... Aneroid. 

L. bf. White River 2000 



889 28 i 

I ft.below month of creek 



i Spirit level. 

1000 Post-of&ce Aneroid. 

238 Ry. station Spirit level. 

242.68 Ry. sution Spirit level . 

1880 Aneroid. 

1040 Honey Creek Aneroid. 

984 .40 Ry. station Spir]t level. 

Ry. station 



244 .60 Ry. station Spirit level. 

222 JO Ry. sution Spirit level. 

* 

20S.68 Ry.tUtion Spirit leval. 



J 1096 I V»"«y W. of «c. 19, 18 1 Spirit u»«L 

(1105 Post-office Aneroid. 

400 Town Aneroid. 

816 Post-office Aneroid. 



570 Post-office Aneroid. 

218 Ry. sution Spirit level. 

279 .79 Top of bank Spirit level. 



579 Post-office Aneroid. 

) 297 .10 Ry. station Spirit level. 

)406 Town Aneroid. 

1802 .40 Ry. sution Spirit level. 



(845.50 
1836.40 



Ry. sution 
Bench-mark 



Spirit level 
Precise. 



1296 



Public Rqnare Aneroid. 



j 284.10 St. L., I. M. ft S. depot Spirit level. 
1 280 .50 Cotton Belt depot Spirit level. 



575 



Church Aneroid. 



535 



Post-office 



Aneroid. 



TT- 
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PUtce. 

BidTiUe 

Bten's Ford 

Big Bend 

Big Bay Siding 

Big Creek 

Big Creek 

Big Fiat 

Big Fork 

Big Hickory 

Big Rock 

Billingsly 

Bills 

Bingea 

Bingham Springs .... 

Birdell 

Biru 

Bismarch 

Bitwell Springe .... 
Blackburn 

Black Fork 

Block Mountain 

Black Rock 

Black River 

Black River 

Black River 

Biack Springs ....... 

Blackville ,... 

Blaine 

Blakemore 

Blaachard Springs . . . 

Blanchton 

Blanco 

Bland 

Blansett 

Bledsoe 

Bliss 

Blocher 

Bloomer 

Bloomfield 

Bloyd's Mountain .... 

Blue Ball 

Blue Mountain 

Blue Mountain 

Blue Mountain 

Bluff City ' 

Bluffton 

BIythe's Landing .... 

Blythesville 

Board Camp 

Boat Mountain 

Boat Mountain 



County. 
Crawford ...<.... 

Baxter 

Polk 

Craighead ....... 

Boone 

Cleveland.. 

Baxter 

Polk 

Columbia 

Pulaski 

Washington* 

Pike 

Hempstead . ... 

Perry 

Baadolpb 

Yell 

Hot Springs 

Sebastian 

Washington 

Scott 

Van Buren 

Lawrence 

Independence .... 

Clay ... 

Lawrence .... 

Montgomery 

Conway 

Logan 

Lonoke 

Union 

Bradley 

Searcy 

Saline 

Scott 

Lee 

White 

Saline .... ..... 

Sebastian 

Benton 

Washington 

Scott 

Garland 

Scott 

Stone 

Nevada 

Yell 

Mississippi 

Polk 

Boone 

Carroll 



Elevation « Point. 



How deteniined. 



496 
950 



519.81 



206 
1280 



Aneroid. 

Aneroid. 

(See Bay) 

j Rt. bk. White River t ««,•-:» u-^i 

1 opp. mouth BigCk. f SP«* '•^*'- 

Ry. station Spirit lev«l. 

Aneroid. 



560 



Vertical arc. 



(See Moffit) 



400 



Post-office Aneroid. 



610 ViUage Aneroid. 

S 857 L. O. Day's Barometer. 

\ 840 Post-olfice Aneroid. 

1570 Summit Vertical arc. 

259.10 Ry. station Spirit level 

248 Ry. station Spirit level. 

288.10 St. L., I. M. & S. Ry . . Spirit level. 

2SL.10 K.C.,F.S.ftM.Ry.bdg Spirh leveL 



i827.40 Ry.station Spirit level. 

(82868 Bench-mark Precise. 

400 Post-oflice Aneroid. 



675 Post-office Aneroid. 

450 Post-office Aneroid. 

881 Post-office Barometer. 



580 
500 
1290 
20B4 
500 
2000 
2800 



1700 



Post-office Aneroid. 

Village Aneroid. 

Post-office Aneroid. 

Summit Aneroid. 

Post-office Aneroid. 

Summit Aneroid. 

Summit Vertical ate. 

(See Timbo) 

Summit south of Timbo Aneroid. 



440 Post-office Aneroid. 

402 Spirit level. 

960 Post-office Aneroid. 

2200 Summit Aneroid. 

1560 Summit Aneroid. 
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Bodeaw 

Bodmaa 

Boggy 

Boka 

Bolingcr 

Bon Air Springt 

Bonair 

BoonerviUe . . T 

Bono (BoonerviUe) . . 

Bookman 

Boone 

Boooeville 

Boonsb^rongh 

Booche (Tonlinson) . 

Booty 

Botton 

Bonghton 

Bo wen ..*.•«« ••• 

Bosdey .i 

Box S|Mring 

BoydsTille 

Brad 

Bradford 

Bradley 

Bradthaw. 

' Creek 

Bralix 

Bra vley 

BraxilB 

Brentwood.... 

Briar Creek 

BriggBville 

Bright Star 

Brigfatwnter 

Brinkley 

Brisbane 

Briiter 

Bristol 

BrittoB 

Brockett 

Brocktown 

Brookland 

Brooks 

Brownstown 

Bmno 

Bmah>TiUe 

Bryant 

Back Knob 

Back Knob If oonuin 

Back Snort 

Bockaer 

Backraage 



Conniy. 

Nevada 

Drew 

Miller 

Scott 

Lafayette 

Stone 

St. Frends 

Craighead 

Craighead 

Grant 

Boone 

Logan 

.Washington . . . . 

Scott ' 

Arkansas 

Madison . . . . 

Nevada 

Pike 

Newton 

Yell ... 

Clay .s 

White 

White 

Lafayette ....... 

Clark 

Clark 

Yell 

Prairie 

Scott 

Saline 

Washington 

Logan 

YeU 

Miller 

Benton 

Monroe 

Nevada 

Colombia 

Faulkner 

Crawford 

Randolph 

Pike. 

Craighead 

Grant 

Sevier 

Marion 

Grant 

Saline 

Scott 

Scott 

Dallas 

Columbia 

Howard 



Klevation. Point. 



How determined. 



G94 



Post-oflSce Aneroid. 



1820 Resort Aneroid. 

(See McDaniel) 

.!.... (SeeBono) 

264.10 Ry. sUtion Spirit level. 



465 Post-office Aneroid. 

1874 Post-office Aneroid. 

991 Post-office Barometer. 



283.10 Ry. station 



Spi^t level. 



1210 Post-office Aneroid. 

680 Spring Aneroid. 



241.10 Ry. station Spirit level. 

276 By. stadon Spirit level. 



281 



Sec. I8j 7 S., 21 W Spirit level. 



828 Post-office Barometer. 

664 Poet-offlce Barometer. 

1484. 40 Ry. station Spirit level. 

540 Church Aneroid. 

600 Post-office Aneroid. 

1270.40 Ry. station Spirit level. 

1216.40 Sugar Creek Spfait level. 

208 40 Ry. station Spirit level. 



410 



Post-office Aneroid. 



804 Bottom Cr. 1 mile east. 
261.50 Ry. station 



Spirit level. 
Spirit level. 



MO 



Post-office ... t Aneroid. 



867. 10 Ry. station Spirit level. 

Post-office 

2850 Summit Aneroid. 

280 Cross-roads Aneroid. 

282 Ry. Station Spirit level. 
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Place. 

ClArketon 

CUrksoD 

Clarksville 

Qande: 

CUoncb 

CUy 

Clayton 

Clear Lake 

Clear Point Ridge 

Claar Spring 

Clear Water 

aem 

Clementine 

Cleveland 

Clifton (Felton) .... 

Qifty 

Cline 

Clinton 

Clio 

Qover Bend 

Clow 

Clyde 

Coal Hill 

Coats 

Cobbt 

Coffee Creek 

Coffeyville 

Coin 

Cold Spring 

Coleboroagh 

Colegrove 

Coleman 

College Hill 

ColUgeville 

Collins 

Colona 

Colony Lake 

Colt 

Colnnibns 

CoWUle 

Combs 

Como 

Compton 

Concord 

Confederate Home. . . 
Convenience 

Conway 

Cooper 

Copelaad 

Copper Spring Mt'n. . 

Coras 

Cord 



Connty. 

Crittenden 

Sharp .....*. 

Johnson . 

Van finren 

Craighead 

White 

Nevada 

Mississippi 

Prairie 

Clark 

White 

Perry 

Benton 

Conway 

Lee 

Madison 

Johnson 

Van Bnren 

Cleveland 

Lawrence 

Hempstead 

Washington ..... 

Johnson 

Sharp 

Lonoke 

Phillips 

Jackson 

Carroll 

Scott — 

Little River 

White 

Drew 

Colombia 

Saline 

Drew 

Woodpiff 

Clay 

St. Frands 

Hempstead 

Beaton 

Madison 

Cleveland 

Newton 

Union 

Pala%ki 

Independence — 

Faulkner 

St. Francis 

Van Buren 

Van Bnren 

Clebome 

Independence.... 



Elevation. Point. 
229.10 Ry. statioji 



How determined. 
Spirit level. 



|866.10 Ry. station Spirit level. 

} 867.77 Bench-asark . Ftecise. 



224.68 L. R. & M. R. Ry Spirit level. 

$84 Spirit level. 



771 Post4>ffice Barometer. 

219.80 Ry. station Spirit level. 



516 Court House Barometer. 



(466 Ry. station Spirit level. 

) 472.57 Bench*mark 



285 Post-ofifice Aneroid. 



1060 



Spring Aneroid. 



440 Post-office Aneroid. 

167.40 Ry. stetion Spirit levei 

Ry. station 

282.60 Ry. sution Spirit leveL 

256 Ry. sution Aneruid. 



1406.40 Ry. station'. Sfririt level. 

200 Post-office. Aneroid. 

2210 Post-office Aneroid. 



812 



Building Vertical arc 



( 808 .60 Ry. stetion Spirit level. 

1819.29 Benchnaark ~ 



808 Post-office Barometer. 

1544 Summit Vertical mtz. 
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Place. 

Corinth 

Coriey 

Coroell't Landing. 

Coraentone 

Cornemlle . . . . 

Coroie 

Coming 

Corvin 

Cotton Belt 

Cotton Plant 

Core , 

Cove Creek 

Covington 

Cow Mountain . . . . 

Cox*i Spring , 

Craig'iMiU 

Ckaveas 

Cimvioniville 

Creech. 

Crescent 

Crockett , 

Crockett's Bluff... 

Crosnv^ 

Crooked Creek . . 



County. 
Howard . . . 
Logan . . . . 



Elevation. Point. 



1425 



Post-office 



9KK. Ro $ L.bank White River ) 
***-^ } 600 below Ldg. \ 



How determined .„ 

Aneroid. 
Spirit level. 



Crow 

Qowell Pinnacle 
Crowley 



Jefferson . . . 
Lincoln .... 

Union 

Clay 

Saline 

Columbia . . 
Woodruff . . . 

Polk 

Hot Spring . 
Calhoun ... 

Stone 

Scott 

Saline ... . 
Franklin ... 
Crittenden . 
Benton .... 
Sebastian . . 

Clay 

Arkansas .. 
Jackson.... 
Lonoke .... 
Madison . . 

Scott 

Van Bnren , 
Greene . 



289 .10 Ry. station Spu-it level. 



274 .10 Bridge abutment Spirit level. 



1276 Summit ... 

946 Spring 

265 Post-office . 

525 Post-office . 

• 221 10 Ry. station. 



Vertical arc. 
Aneroid. 
Aneroid. 
Aneroid. 
Spirit leveL 



206.62 M.&L.R.Ryk bridge. 

1888.40 Ry. station 

808 Post-office 

Summit 



Crowley's Ridge . .'. . Cross 



Chmp 

Crystal Springs. 
Colberiiouse .... 

Cnip 

Camnuns 

Curia •••....■*•< 

Cutis , 

Ceskman 

Cypert 

Cypress Fork . . . 

Cypress 

Dahoma ........ 

Dalark 

Dale 

Daleville 

Dallas 

DaltOB 



Danville. . 
Dardaaelle 



Benton 

Montgomery 

Craighead 

Baxter 

Lincoln 

Independence.... 

Qark 

I ndependence . . • • 

PbiiUps 

Columbia 

Ashley 

Franklin 

Dallas 

Johnson 

Clark 

Polk 

Randolph 

Faulkner 

YeU 

YeU 



1446 



842 

1125 
675 



\ Summit, Bald Knob ) 
i Branch Ry. s 



Summit 



Spirit level* 
Spirit level. 
Aneroid. 
Barometer. 

Spirit level. 

Aneroid. 
Aneroid. 



560 Post-office . 
186.10 Ry. sution 
707.10 Ry. station 



110.72 Ry. station 
550 Post-office . 
242.50 Ry. station 



182.40 Ry. station . 
1089 Court House 



Yell 



880 Post-office 

387 Court House 

\ 330 Level of town 

1 814 River bottom opposite . 



Aneroid. 
Spirit level. 
Spirit level. 



Spirit level. 
Aneroid. 
Spirit level. 

Spirit level. 
Barometer. 



Aneroid. 

Barometer. 

Aneroid. 
Spirit leveK 



Darysaw. .. 
Davenport 



Grant, 
White 
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Place. 

Davis.... 

Dayton 

De Ann 

Deaslee 

Debio 

Decainr 

Deckard M onntaia . . . 
Dee (ridge) ......... 

DcKaib 

Delanay 

Delaplaiae 

Delaware 

Del Monte 

Uelta 

Deluce 

Denieville (James) . . 

Denmark 

Dannard 

Denton's Ferry 

Denver ....? 

Dermott . 

De Roche 

Dcs Arc 

Desha 

Desoto 

Devall's Bluff. 

DeViev 

DeWitt 

Dexter 

Diamond 

DUx» 

Dickey 

Dickson 

Dilolo 

Dinsmore 

Dixie 

Dob 

Divide 

Doby ville 

DoddjCity 

Doe Branch 

Dogwood 

Don 

Donald 

Donaldson 

Doia 

Dorietta 

Dota 

Double Wells 

Douglas 

Dove Park. 

Dove Park Springs.. 



County. 
Johnson . ... 

Sebastian 

Hempscead ... 

Lafayette 

Searcy ........ 

Benton 

Perry 

Craighead 

Cleburne 

Madison 

Greene 

Logan 

Pulaski 

Nevada 

Arkansas 

Independence . 

White 

Van Buren ... 

Baxter 

Carroll 

Chicot , 

Hot Spring ... 
Prairie . ... 
Independence. 

Union 

Prairie , 

Woodruff 

Arkansas 

Jefferson , 

Van Buren . . . , 

Jackson 

Pulaski 

Benton 

Union 

Newton 

Perry 

Calhoun , 

Conway , 

Caark 

Marion 

Pulaski 

Grant 

Clay 

Franklin , 

Hot Spring ... 

Crawford 

Franklin 

Independence 

Jeffenon 

Liscoin 

Hot i>pring .... 
Hot Spring — 



Elevation. Point. 



How determined. 



650 Post-office Aneroid. 



1220 Spirit level. 

2100 Summit Aneroid. 

288.10 Ry. station Spirit evel. 



1861.40 Ry. station Spirit level. 

277.60 Ry. station Spirit level. 

400 Post-office Aneroid. 



416.10 Ry. station Spirit level. 



435. 09 White River, left bank . . Spirit IcveL 



140. 90 Ry. station Spirit level. 



278 Post-office Aneroid. 



198.58 Ry. station Spirit level. 



Ry. station 

1665 Post-office Aneroid. 

280.10 Ry. station Spirit level. 

240 Aneroid. 

1840 Post-office Anerwid . 



1520 Post-office Aneroid. 

325 Post-office Barometer. 



480 



Post-office Aneroid. 



1100 Post-office Aneroid. 

465 Post-office Aneroid. 



520 Post-office Aneroid. 

228 .to Ry . station Spirit level. 



760 Village Aneroid. 



Post-office 

840 Spring Aneroid. 



*J unction of Batesville Branch with 
Southern Railway. 



the main line of the St. Louis, Iron Mountain and 
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PlttM. CovBty. 

Dover Pope 

Dowliag Onechiu 

Doyle Henpstead 

Dnke'sCreek Madison 1810 

Driggs Loji>*n 828 

Di7«i«D Craighead/ 

DryFork Carroll 1400 

DryRn Dallas 226(^) 

Drytown Izard 

Dvbltn Logan 490 

Deckett Howard 



Elevation. Point. 

448 Sec. 21, 9 S., 20 W 



Post-office 
Post-office 



DbB* ....•■••••.... Searcy .>••. 

Dogger Mills Boone 

Doaas Desha 

Damp Washington. 

Dvocaa Monroe 

Dnan Monroe 

Dvanam Lonoke 

Dorant Garland . . . . 

Dnrhaa Washington 

DntchMilb Washington 

Datton Madison . . . 



Post>office 

Ry. station 

(See Bairen Fork) 
Post-office 



660 
990 



Post4>ffiee . 
Post-office 
Ry. statioir 



How determined. 
Spirit level. 



Aneroid. 
Barometer. 

AneroitT. 
Spirit level. 

Aneroid. 

Aneroid. 
Aneroid. 



Ry. station 



(See Keo). 



1247 .40 Ry . station Spirit level. 



1510 
950 



Toll-gate 
VOlage .. 



222.60 
1784 



Ry. station 

Summit nr. Fayetteville 

9 



800 



^ c»wf«rt ig?-.?J SJoA^^k 

Xads Crawford 

Kagle CSap Polk 

BagleHiU Polk 

Eagle Mills Uoachita , 

Earl Criitenden 

EastMonntain ...... Washington 

Ebb Grant , 

Eboqy Crittenden 

Echo Scott 

Economy Pope 

Edgar St. Francis , 

Edge Van Bnren 

EdO Lincoln 

Edmonson Crittenden , 

Edwards Independence ... 

Efia Franklin 

Egbert White 

Egger (Cherry Hill) . . Polk . 

Eglantine Van Bnren ..... 

Egypt Lawrence 

Eight M ile Jackson 

kl Dorado Union 

EMridge Howard 

Elcnon Jefferson 

Elerrille Hempstead 

Elgin Jackson 

Eli Jackson 

Elixir Boone 1025 

Elisabeth Falton 810 

Elkhom Benton 1077 



Spirit leveL 
Precise. 



Aneroid. 
Aneroid. 

Spirit level. 
Aneroid. 



Post-office Aneroid. 



880 
424 



Villag 

Post-office 



Aneroid, 
Barometer. 



Post-office 
Post-office 
Tavern. .. 



Anero*<l 

Aneroid. 

Aneroid. 



126 



ANNUAL REPORT STATE GEOLOGIST. 



Place. 

Slkins 

Ella 

Elliot 

Ellsworth 

Elm 

Elmo 

Elmo ..T 

Elmore 

Elmot 

Elm Spring . . . . 

Elm Store 

Etmwood 

Elon 

El Paso 

Emmet 

Enders 

England 

Engle 

English 

Rnola 

Ensign .■••••... 

Enterprise 

Epsy 

Era , 

Erin 

Eros 

Esaa 

Esther 

Ethel 

Etna 

Etta 

Eaclid 

Eureka Springs 

Evans 

Evansville . . 

Evening Shade 

Excelsior 

Eye 

Fatrchild 

Fairfield 

• 

Fairmoont ..... 

Fairplay 

Fairview 

Fairview 

Faith 

Fakes 

Falcon 

Fallsville 

Kancher 

Fancy Hill . . . . 

Farmer 

Farmington . . . 



Coonty. 

Washington 

Van Buren 

Ouachita 

L.ogan 

IndependcBce ... 

Crittenden 

Hot Spring 

Mississippi 

Washington 

Randolph 

Boone 

Ashley 

While 

Nevada ... 

Faulkner 

Lonoke 

Izard 

J efferson .... ... 

Faulkner 

Pulaski ... 

Sebastian 

Yell 

Miller 

Grant 

Marion 

Perry 

Franklin 

Arkansas . .' 

Franklin . - 

Hot Spring . . 
Howard 

Carroll 

Ouachita 

Washington 

Sharp 

Sebastian 

Calhoun 

Garland 

Jefferson 

Prairie. 

Saline 

Dallas 

Independence ... 

Jefferson 

Woodruff* 

Nevada 

Newton 

Madison 

Montgomery 

Scott 

Washington 



Elevation. 
1221.40 



Point. 
Ry. station, 



How determined . 
Spirit level. 



590 



Post-office . 



<■•••*• 



Aneroid 



250 Post-office Aneroid. 

226 .10 Ry. station Spirit level. 



1304 



Post-office Aneroid. 



294 67 Ry. station Spirit level. 



228.80 
480 

285 (?) 

295.10 
490 



Ry. station Spirit level. 

Post-office Aneroid. 

Ry . station Spirit level 



Ry. sution Spirit level. 

Post-office Aneroid. 



1125 
280 



Post-office Aneroid. 

Post-office Aneroid. 



530 
248.10 



Village Aneroid. 

Ry . station Spirit level. 



j 114!r.40 
1 1468 



216 



Ry . station Spirit level. 

Crescent Hotel AJaerosd. 

Ry. station Spirit level. 



580 



Post-office Aneroid. 



1222.68 
) 221 .62 

400 

182 



Ry . station 

L. R . & M. R. Ry Spirit level. 

M . & L. R. Ry Spirit level. 

Post-office Aneroid. 

Ry . station Aneroid. 

(See Pleasant Plains.) . . 



200.40 Ry. station Spirit level. 



2000 Post-office Aneroid. 



680 Post«office Aneroid. 

1204 Post-office Aneroid. 
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Place. Coaoty. 

FanBTille Bradley.. 

FaoUmerGap ,.. Faulkner 

Paolkner't Lake. . . . Palaskt 

Fava. Searcy 

Fay Hempstead.. . . 4. 

Fayette ville.... Washington .... 



Elevation. Point. 



How determined. 



315 Post-office... Aneroid. 

250.68 L. R. ft M. R. Ry Spirit level. 

1080 Post-office Aneroid. 



Fayette Jnnction Washington. 

Featheraloa Mississippi. 

Felker Franklin. ..w 

Felton... Lee 

Feater Grant 

Fera ... Franklin 



J 1340.40 Ry. station Spirit level. 

( . . Ark. Industrial Uni. . . . 

1248.4 SJSjSfchR;:..."!!! Spiri.I.v.l. 



Filbert Ferry 

Finch Greene 

fuch Mountain Stone 

Fine's Spring Crawford 

Finn Ouachita 

First Creek Cross. 

Fisher Poinsett 

Fitipatrick Lee 

Fletcher Pulaski 

Flint Benton 

Flippitt Marion 

Flora.... Fulton 

Floral . .« Independence. 

Florence Drew 

Flowery. Franklin 

Floyd White 

Foran Gap Scott 

Ford Jackson 

Fordyce Dallas 

Forked Mountain.... Perry 

Forrest City St. Francis 

Fort Douglas. ....... Johnson 

Fort Logan Howard 

Fort Lynn Miller 

Fort Smith Sebastian 



Forum Madison 

Fooke : Miller 

Fouotain Hill Ashley 

FoorcheDam Pulaski 

Francis Boone 

Franklin Izard 

Freeman Pope 

French Port Ouachita. . . 

Friendship Hot Spring. 

Frisco (Porter) Crawford . . . 

Friti Crittenden.. 

Frost MiMer 

Foller Scott. 



Folton Hempstead. 



408. 90 Ry. siding Spirit level. 

219.80 Ry. sution Spirit level. 



dA9 tu J L.- Dank White River I c«;-s» i«.,.i 
^^•^ i 200 below ferry f Spint level. 



1508 Summit Verticle arc. 

815 Spring Aneroid. 

151 Ry. station Spirit level. 

217.90 Ry. sUtion Spirit level. 

Ry. sUtion 



880 



Post-office Aneroid. 



850 



Post-office.... Aneroid. 



720 Post-office Aneroid. 



1255 



Aneroid. 



259. 46 Ry . station Spirit level. 

1400 Summit Aneroid. 

278.16 Ry. crossing Spirit level. 



( 419. 40 Ry, station Spirit level. 

1446.26 U.S. Jail Precise. 



245 Post-office.. 
1140 Post-office . . 



Verticle arc. 
Aneroid. 



1092.40 Ry. station Spirit level. 



680 



Post-office Aneroid. 



( 259. 10 Ry. station Spirit level . 

) 267.10 Ry. bridge, Red River.. Spirit level. 



1 
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Place. 

Gadsden 

Gaines Landing 

Gainesville 

Gaither 

Galena. • 

Galla Creek 

Galla Rock 

Galladn 

Galloway 

Gammiel • 

Garfield 

Garland 

Garlandville 

Gamer 

Gamett 

Garretaon's Landing. 

Ganrey (W. Memphis) 

Gaskint 

Gassville 

Gassville Landing — 

Gate 

Gavin 

Gaynor's Ferry 

Genoa 

Gentry 

George's Creek 

German town 

Gid 

GiflFoTd 

Gilkeson 

Gilkey 

Gillel 

Gilmore 

Gin 

Gipson 

Gladstone 

Glaize Creek 

Glasgow 

Glen 

Glendale 

Glenville 

Gold Creek 

Golden City 

Golden Lake 

Goldman 

Goodwin 

Goshen 

Grab 

Grace 

Grace 

Grady 



County. 
Cleburne.. 
Chicot.. ., 
Greene. .. 
Boone.. . 
Howard.,, 



Elevation. Point. 



How determined. 



886 



Ry. station Spirit level. 



Pope .... 

Pope.... 
Benton.. 
Pnlaski . 
Franklin. 



(8e9.M 
j 858. 60 



249.61 
825 



Bench-mat k 

Ry. station 

(See. Holla Bead). 



Benton 1519.40 

Mfller 246 

Hempstead 

White 

Lincohi 

Jefferson 

Crittenden ^gJJJ 

Carroll 1084.40 

Baxter 725 



Ry. station. 
Post-office.. 
Ry. sution. 
Ry. station. 



Precise. 
Spirit level. 



Spirit level. 
Aneroid. 
Spirit level. 
Spirit level. 



220.60 Ry. station Spirit level. 



Baxter 



Scott . . 

Crittenden .... 
Independence . 

Miller 

Pike 

Marion 



417.98 

925 
22L10 
247.68 
879 



K. CS.ft M. Ry.sia.. 
St. L., I. M.ft S. Ry. sta. 

Ry. siding 

Town 

I White River 100 ft. f 
i above Ldg. left bk.f 

Post-office 

Ry. station 

White River, Rt. bank. 

Ry. station 



Spirit levAl. 
Spirit level. 

Spirit level. 

Aneroid. 

Spirit level. 

Barometer. 
Spirit level. 
Spirit level. 
Spirit level. 



760 



Posl>office Aneroid. 



r«nw $802.90 

Conway isuwiQ 



i 804. 70 
896 
881.10 
298 



600 



208.40 



Isard 

Hot Spring 

Craighead 

Yell 

Arkansas 

Crittenden 

Clebnme 

Scott 

Garland 

White 

Lafayette 

'Carroll 

Lincoln 

Nevada 

Faalkner. 

Logan 

Mississippi 

Arkansas 

St. Francis 

Washington 1284 

Polk 

Johnson 625 

Jefferson 240 

liacoln..... 



Ry. station . 
Bench-mark . 

Post-office ., 

Ry. station 

Ry. station 



229.10 Ry. sution 



Post-office . 
Ry. station 



Spirit level, 
i^ecise. 

Aneroid. 

^irit leveL 

Spirit levet 



Spirit level. 
Aneroid. 
Spirit level. 



294.10 
550 



Ry. station 
Post-office . 



198.58 
206.40 



Ry. station. 
Bridge •...• 
Post-office . 



Post-office., 
Ry. station. 
Ry. station 



Spirit level. 
Aneroid. 

Spirit level. 
Spirit level. 
Aneroid. 

Aneroid. 
Spirit levet 
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Flace. 

Gtaham . 

Grand Glaistt 

flnndPndtie 

Gnage 

Gnpevine 

Gnphic 

GnTeUyHill 

Gnvel Ridfe 

Grays 

Grayaoo 

Gmywood 

Greely 

Greenback 

Graenboro 

Greenbrier 

Greenfield 

Green Forest . ••••>« 

Greenland 

Green Ridfe 

Grcenway 

Greenwood 

Greer 

Greersbnrg 

Greer's Ferry 

Gregory 

Grove 

Gtifiio Springs 

Grigsby's Ferry 

Grabbs 

Gabertown 

Gnerasey 

Gam Log • 

Gnm Spnngs 

Gordon 

Hackett 

Hackler 

Hagarrille 

Hagier 

Ualcomb 

Hale 

Half Moon Mountain. 

Halley 

HalHday 

HaUtend 

Hamburg 

Hamilton 

Hamlet 

Hamlin 

Hsmmonsville 

Hampton 

Hanks 

HanoTer 

Harbour 



County. 
Independence . . . • 
Jackson 

Pnirie 

Siinrp 

Grant 

Cmwfwd 

Yell 

Bradley 

Woodruff 

Crittenden 

Cleveland 

Jefferson 

Jefferson 

CraJgbead 

Faulkner 

Poinsett 

Carroll 

Washington 

Scott 

Qay 

Sebastian 

Jefferson 

Washington 

Cleburne 

Woodruff 

Drew 

White 

Independence.... 

Jackson 

Craighead 

Hempstead 

Pope 

Clark 

Clark 

Sebastian 

Crittenden 

Johnson 

Arkansas 

Sevier 

Crawford 

Stone 

Desha 

Greene 

Pdlaski 

Ashley 

Lonoke 

Faulkner 

Cross 

White . 

Calhoun 

Van Bnren 

Stone .... 

Calhoun 



Elevation. Point. How determined. 

485 Posl-office Aneroid. 

228.10 Ry. sution Spirit level. 

^^ ^Hijh.«^«ta._o.| Spiritual. 



850 Post-office Aneroid. 

460 Post-office Baroneter. 



Ry. station*. 



198 Ry . sution Spirit level. 

1420 Post-office Aneroid. 

1260.40 Ry. sution Spirit level. 

880 Post-office Aneroid. 

289.60 By. sution Spirit level . 

656 Court House Aneroid. 



(See Tolu) 



811 



Barometer. 



Ry. sution 



880 Spring Aneroid. 

261.09 Rt. bk. White River. . . . Spirit level. 



Ry. sution 



Ry. station 

208.10 Ry. sution Spirit level. 

687.40 Ry. sution Spirit level. 



« •  • < 



660 Village Aneroid. 



1870 Summit Aneroid. 

137 80 Ry. station Spirit level. 

Ry. station 

868 Post-office Aneroid. 

Court House 

222 Post-ofiice Spirit level. 



220.80 Ry. station Spirit level. 

228 Court House , Aneroid. 

1625 Post-office Aneroid. 
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Place. 

Hardy 

Harlow 

Harmony 

Haroldtoa 

Harris 

Harrifbtargh 

Harrison ...i 

Harrt&onville 

Hartford 

Hartley 

Hartley Mountain 

Hartman 

• 

Harwood Island 

Hatchie Coou 

Hattie Mountain 

Hattieville 

Hawes 

Hay 

Haynes 

Hasel Grove 

Haxel Valley 

Haxen 

Head 

Hearne 

Heber 

Hebron 

Heckatoo 

Hector 

Helena 

Henderson 

Henderson's Knob . . . 

Henrico 

Hensiey 

Hepsey 

Herd 

Hermitage 

Herndoa 

Hewett'sMill 

H ickory Plains 

Hickory Ridge 

Hickory Station 

Hickory Valley 

Hicks 

Hicksville 

Hico 

Higginson 

Highland 

Hight (Pleasant Val.) 

Hillsboro 

Hill Top 

HillTille 



County. 

Sharp 

Calhoun 

Johnson. 

Crawford 

Washington 

Poinsett 

Boone 

Jackson 

Sebastian .... 

Polk 

Van Buren 

Johnson 

Chicot 

Craighead 

Van Buren 

Conway 

Garland 

Drew 

Lee 

Independence ... 

Washington 

Prairie 

Lonoke 

Clark 

Cleburne 

Clark 

Lincoln 

Pope 

Phillips 

Baxter 

Searcy 

Desha 

Saline 

Marion 

Benton 

Bradley 

Greene 

Washington . . . . 

Prairie 

Cross 

Montgomery 

Independence ... 

St. Francis 

Phillips 

Benton 

White 

Sharp. 

Franklin 

Union 

Boone 

Chicot 



Elevation. Point. How determined. 

348.10 Ry. station Spirit level. 

Ry. station 

540 Post-office Aneroid. 



1201.40 Ry. stetion Spirit level. 

284.10 Ry. station Spirit Uvel. 

HOC I ^*iy.720W?^".!'. .^!f } SPW* l«»«»- 



645 



Post-office Aneroid. 



1878 



Summit Vertical arc. 



(863.90 Ry. sution Spirit level. 

( 404.61 Bench-mark Precise. 



280.10 Ry. sUtioB Spirit level. 

1850 Summit Aneroid. 

880 . Post-office Aneroid. 

525 Post-office Aneroid. 

Ry. station. 

222.90 Ry. station 



Ry. station 

227.18 Ry. sution Spirit level. 



485 



Court House Aneroid. 



765 



Post-office Aneroid. 



( 193.40 St.L.,I.M.& S.Ry. sU. . . Spirit level. 

■< 202.90 Ry. crossing Spirit level. 

( 141 Low water, Miss. River . Spirit level. 

500 ' Village Aneroid. 

1906 • Summit Barometer. 



250 



Ry. station Spirit level. 



1194 



Aneroid. 



284.60 Ry. station Spirit level. 

591 Post-office Aneroid. 

224.90 Ry. station Spirit level. 



220.10 Ry. station Spirit level. 



410.20 Post-office Spirit level. 



2210 Post-office ^ Aneroid. 
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Place. 

fiiDdtTille 

Htram 

Hobart 

Holla Bend(GallaR'k) 

Holland 

Holland 

HoUis 

Holly Grove... 

Holly Springs 

Hollywood 

Hooan 

Hoover 

Hope 

Hopefield 

Hopeville 

Hopkni's Spring 

Hopper 

Hopper Landing 

Bonce. 

Horsehead 

Hot Springs 

Hottentot 

Houston 

Howe 

Hovell 

Hoxie 

Hnbbard 

Hudson 

Hndspeth 

Hnfiinan 

Hughes •.... 

Uuna. 

Humphrey 

Humphreys 

Hoot 

Hunter 

Hunter*! Monntain... 

Huntington 

Hnntsrille. 

Hurdu 

Hurricane 

Hyde Park 

Hydrick 

leo 

Ida 

Idell 

IlioD 

IlUaoisCteek • 



County. 
Madison... 
Cleburne. . 

Logan 

Pope 

Faulkner.. 
Lonoke... 

Perry 

Monroe . . . 
Dallas 



Elevation. Point. 



Clark 



MiUer 

Benton , 

Hempstead. . , 
Crittenden.. 

Calhoun 

Benton 

Montgomery 

Marion 

Pulaski 

Colombia ... 



Garland. 



ISOO 



Post-office . 



685 
870 



Post-office. 
Post-office. 



How determined. 
Aneroid. 

Aneroid. 
Aneroid. 



255.10 

5ao 



1 



280 
275 
297 



Ry. station. 

Village 

Ry. station. 
Post-office. . 



j Divide. N. E. qr. ( 
1 sec.82,7S.,21W..r 

266.10 . Ry. station 



352.10 



880 
1182 



Ry. station. 
Ry. station. 
Post^ffice ., 
Spring 



Spirit level. 
Aneroid. 

Aneroid. 
Estimated. 
Spirit level. 

Spirit level. 

Spirit level. 

Aneroid. 
Aneroid. 



406.08 Left bank White River. Spirit level. 



I 

I 



$ Malvern Ave. & Sil- ) 
^ ver St . . $ 
\ Sill Arkansas Nat. f 
) Bank Building . . . f 
Rector's Heights 



604 
601 



L1445 

1400 

877 



Carroll 

Perry , 

PhiUips 207.10 

Woodmff 

Lawrence 268.10 

Washington 

Onachita 

Chicot 

Mississippi 

Crittendon 

Phillips 

Arkansas 

Jefferson 186.58 

Johnson 560 

Woodruff. 213 

Van Bnren 1160 



Post-office , 



Ry. station.. 
Ry. station. 
Ry. station. 



Spirit level from 
Little Rock. 

Spirit level. 

Aneroid. 

Aneroid. 

Barometer. 

Spirit level. 

Spirit level. 



134.70 Ry. station Spirit level. 



196.90 Ry. station Spirit level. 



Sebastian 
Madison . 
Chicot.... 
Saline.... 
Phillips.. 
Cross .... 

Grant 

Cleburne. 
Logan.... 
White.. . 



567.40 
1525 

840 



Ry. station . . 
Post-office... 
Ry. station.. 

Summit 1 

Ry. station. . 
Court House. 
Ry. station... 
PostK>ffice... 



Spirit level. 
Aneroid. 
Spirit level. 
Aneroid. 
Spirit level. 
Aneroid. 

Aneroid. 



Pope. 



825.79 L. R. & F. S. Ry. bridge 
488 Juncrion of North Fork 
628 Junction of Middle Fork 



Precise. 
Spirit level. 
Spirit level. 
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Place. 

Imboden 

Independence , 

Indian Bay 

Indian Bayon 

Indian Creek .* 

Ingalli 

Ingram./ 

Ink 

Ionia 

IronB Moantain 

Ironton 

laland 

loka: 

Ivanhoe 

iTesTille 

Iry 

Jacinto 

JacktCreek 

Jacksonport 

Jackeonville 

Jakajones 

James 

Jamestown 

Jasper 

J*y 

Jefferson (Jeff. Sp'gs) 

Jennings Falls 

Jenny Lind 

Jenson 

Jericho 

Jersey 

Jerusalem 

Jessieville 

Joan 

Joberta 

Johnson 

Johnsville 

Jones Bayou 

Jonesborongh 

Jones' Mill 

Jordanbrook 

Judea 

Judsonia 

Julions 

Jumbo 

Junet 

Junior 

Kearney 

Kedron , 

Keevil 

Keller 

Kemp , 



County. 

Lawrence 

Baxter 

Monroe 

Lonoke 

Carroll 

Bradley 

Randolph........ 

Polk 

Benton 

Aone 

Pulaski 

Sebastian 

Isard 

Searcy 

Pulaski , 

Dallas 

Dallas 

Jackson....''....., 

Jackson 

Pulaski 

Hempstead 

Independence... 
Independence.... 

Newton 

Logan 

Jefferson 

Yell 

Sebastian 

Sebastian 

Crittenden 

Bradley 

Conway 

Garland 

Clark 

Woodruff 

Washington , 

Bradley 

Pulaski 

Craighead 

Lafayette 

Sevier 

Madison 

White 

Crittenden 

Izard 

Grant 

Saline 

Jefferson t 

Cleveland 

Monroe 

Little River 

Ouachita 



Elevation. Point. 
282.10 Ry. station. 



How determiacdL 
Spirit leveL 



221.e2 M. & L. R. Ry. bridge.. Spirit leTel 



1060 



Post-office Aneroid. 



1558 
825 



Summit 



Vertical are. 
Aneroid. 



860 



Post-office Aneroid. 



825 Village 

800 Post-office 

285 Post-office ^ 

242 Ry. Station 

201.07 U. S. Eng. River gage. 

282.10 Ry. station 

(See Denievllle) 



Aneroid. 
Aneroid. 
Aneroid. 
Spirit level. 
Spirit level. 
Spirit leveL 



800 



Post-office Aneroid. 



j Ry. station 

1888.81 Temp. Bench-mark .... Precise. 

400 Village Aneroid. 

460 Ry. Station Aneroid. 

543.40 Ry. sution Spirit leveL 



1104.40 By. sution Spirit level. 



243.68 L. R. &M.R.Ry Spirit level. 

j 809.10 K. C. » S. & M . depot . . . Spirit level. 

} 811.10 Cotton Belt depot Spirit level. 

Ry. station 



217.10 Ry. station Spirit level. 



Ry. station 

Temp. Bench-mark .... 



849.74 Temp. Bench-mark Precise. 

205 Ry. station Spirit level. 

186 Ry. station Spirit leveL 

Ry . station 
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Place. 

KcQdftll 

Keosett 

KaoyoB 

Keo (Dannam) 

Kefr't 

itey 

Keyton 

Killgora 

Kioard 

Kisderhook 

>sMiU 

KiDcston 

KingiTttle 

Kiiby 

Kkk 

Koobcl 

KiMorvine 

JLtnoira's lini 

LaB«ll« 

Lttcey 

Lackland 

Laoonia 

LaCrotse 

Ladd'aMfll 

LaGraago 

LakeGty 

Lake Farm 

Lakeport 

LakeVilUge 

I.aaib«iton. . , 

LaaibcUiTille 

Lamp 

Lanark 

Lancaster .!.... 

Laneboigh 

Langley 

L'AnfttiUe RiTer 

Li^e 

Lame 

Latbam... 

Latour 

Laagblin 

Laazel 

Lavaca (Oak Bower) 

Lawrence 

Layton 

Lead Hill 

Leard 



County. 

Faulkner 

White 

Jackson 

Lonoke 

Lonoke 

Benton 

Clark 

Newtoa 

Union 

Clebnme 

Cleveland 

Sharp * 

Madison 

Randolph... 

Pike 

SaUne 

Clay 

Johnson 

Woodmff 

Saline 

Drew 

Nevada 

Desha 

Isard 

Washington 

Lee 

Craighead 

Jeffenon 

Chicot 

Chicot 

Johnson 

Monroe 

Crittenden........ 

Van Bnren 

Bradley 

Crawford 

Nevada 

Pike.. 

Lee 

Crittenden........ 

Union.... 

Benton 

Van Bnren 

PhiUips 

Columbia 

Pope 

Sebastian 

Garland 

Jackson 

Boone 

Clark 

Carroll 



Elevation. Point. How determined. 

S86 Postoffice Aneroid. 

224.10 Ry. station Spirit level. 



282 Ry.station Spiritlevel. 

256 Ry.station Aneroid. 



440 Post-office Aneroid. 

206 Ry. stotion Spiritlevel. 



1880 



Post-office Aneroid. 



280.10 Ry. station Spirit level. 

(898.20 Ry.station Spiritlevel. 

)896.70 Bench-mark Precise. 

196.40 Ry. sution Spirit level . 

420 Aneroid. 



1074 Ford of 111. River Aneroid. 

207.90 Ry. station Spirit level. 



S 404.10 Ry.station Spiritlevel. 

lAOQ.Oi Bench-mark Precise . 



628.40 Ry. sution Spirit level. 



208.90 Ry. bridge Spiritlevel. 



202.70 Ry.stotion Spirit leveL 

700 Post-office Aneroid. 

480 VUlage Aneroid. 

836 Ry. staUon Spiritlevel. 



650 Sugar Loaf Creek Aneroid. 



942.40 Ry. siding Spiritlevel. 
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PUce. 

Lebanon 

Lecont 

Lecroy 

Lee 

LeedtTiUe 

Lee's Creek 

Lehigh 

Lemric 

Leon 

Leslie (WUey** CoTe) 

Lester 

LeTcsqae 

Lewisbnrg.. 

Lewisville 

Lesrington 

Li|>erty 

LighUe 

Lilley 

Ullie 

Lima 

Limestone Valley 

Lincoln 

Lioder.. 

Lindsay 

Lindville 

Linwood 

Lisbon 

Lissie 

UthU 

Little Bay 

Little Red. 

Little Red River 

Little Biver 

Little River 

Little Rock 

Lively 

Liverpool 

Livingston 

Uoyd 

Loafer's Glory 

Lochinvar 

Lockesborgh 

Locost Bayou 

Locnst Cottage 

Lodi 

Logan 

LoUie 

London 

Lone Elm Church .... 



530 
1086 



283 
209.40 



Connty. 

Sevier 

Pnlatki 

Hot Spring 

Lee 

Cross 

Crawford 

Cleveland 

Sevier 

Franklin 

Searcy 

Ooachita 

Cross 229.10 

Co—» ImS 

Lafayette 

Phillips 

Van Borcn 

Onachita 

Monroe 

Onachiu 

Crawford 

Randolph 

Newton 

Washington.... 

Faulkner 

Lawrence 

Johnson 

Jefferson 

Union 

Pike 

Lawrence 

Calhoun 

White 

White 

Little River 

Sevier 



Elevation. Pointr 



How detencined. 



274.10 Bridge abutment Spirit level. 



145 
452.40 



Pulaski 



{ 



212.50 

259.10 
287.06 

297.85 



600 
370 



Hempstead 

Sebastian 

Stone 

Pope 

Newton 1987 

Lafayette 

Sevier 

Calhoun 

Jefferson 

Pike 

Benton 

Faulkner 



Pope. 
Scott 



5871.90 
{ 878.15 

766 



Post-office 

VOUge 

Ry. station 

Ry. station 

Low water mark. 
Bench<-mark 

Ry. sution 

Ry. sution 



Aneroid. 
Barometer. 

Spirit leveL 

Spirit level. 
Spirit leveL 

Spirit level. 

Spirit level. 



Ry. sution. 
Ry. sution , 



Spirit level. 
Spirit level. 



Ry. sution , 



824 Ry. station. 



217.10 Ry. bridge. 



( Bottom of River, / 
1 Sec. 22, US.. 29 W.) 

Union depot. 

State House, U. S. B. M. 
I Custom Honse,U.S. > 
I Bench-mark ) 



VUlage. .. 
Post-office. 



Spirit level. 
Spirit level. 

Spirit leveL 

Spirit level. 
Ptecive. 

Precise. 

Aneroid. 
Aneroid. 



ViUage Aneroid. 



Ry. sution . 
Bench-mark , 



Spirit level. 
Precise. 



Church .... Aneroid. 
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Place. 

Lone Orovo  

Looelra 

Lone Rock 

liong's Ferry 

Long View 

Lono 

Lonoke 

Lookout Gap 

Lorado 

Loet Monntain 

Lost MoQotain 

Loaann 

Loolyma 

Lowe 

LoweU 

Lowry 

Loyal 

Lacky 

Lndwig 

LoeUa 

Lufira 

Lida 

Lnmber 

Lnaa Landing 

LoBenborg 

Lsnet 

Loasford 

LnthenriUe 

Lynn 

M cAInont. 

McBee Landing 

McCroiy 

McDaniel 

McGavock 

McGehet 

McGehee Junction . . 

McKinney 

ItcNeU 

McPheanon 

UcRae 

Mabelrale 

Macedonia 

Macey 

Madding 

Maddry 

Madison 

Magadne 

Magazine Monntain 

Magnesa' Fetry 

Magnet 

Magnolia 

MalTem 



Connty. 

Woodruff 

Franklin 

Baxter ........ 

Boone 

Askley 

Hot Spring. 

Lonoke 

Scott , 

Green 

Conway < 

Searcy 

Ouachita 

Green ......... 

Jackson , 

Benton 

Boone 

Sharp 

Montgomery . . 
Johnson ... .. 

Drew 

Ouachita 

St. Francis... 

Columbia 

Chicot 

Cleburne , 

Ouachita 

Craighead .... 

Johnson 

Lawrence 

Pulaski 

Marion , 

Woodruff .... 
St.Frands.... 
Mississippi. .. 

Desha 

Desha 

Cleveland... , 
Columbia .... 

Baxter 

White 

Pulaski 

Columbia .... 
Craighead . . . 

Jefferson 

Hot Spring. . . 
St. Francis... 

Logan 

Logan 

Independence 
Hot Spring... 
Columbia 

Hot Spring. . . 



Eleyation. Point. 



(See Gregory) 

Post-office 

Postroflice 

Top of peak 

564.50 Low water at Ferry 



520 

750 
1000 



640 Village 

Ry. sution, C. H. 

1110 



942 

2200 



S. E. bluff 
Summit . . 



How determined. 

Aneroia. 

Aneroid. 
Aneroid. 

Spirit level. 

. Aneroid. 

Aneroid. 

Barometer. 
Aneroid. 



1846.40 Ry. station 



640 Post office 



Spirit level. 
Aneroid. 



406 At Wolf Bayou Aneroid. 



776 Village Aneroid. 



271.10 Ry. station 

485 

209.40 Ry. station 

280.90 Ry. station 



5 146 Ry. station 
( 148.86 Bench-mark 

145 Railway . . . . 



888 Ry. station 

650 Post-office . 

Ry. station 

808.10 Ry. sution 



Spirit level. 
Aneroid. 
Spirit level. 
Spirit level. 



Spirit level. 
Precise. 

Spirit level. 



Spirit level. 
Aneroid. 

Spirit level. 



220 Ry. station.. 

460 Post office... 

2828 Crest 

280 

625 Post-office . . . 

Ry. station ., 

J 278.10 Ry. station .. 

I Court House. 



Aneroid. 
Aneroid. 
Barometer. 
Aneroid. 
Vertical arc. 

Spirit level. 
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Place. 
Mammoth Sprinf .... 

MaodevIHe 

Manfred 

Maagmm. .*••• 

Maaoah 

Maaifield 

Maatee 

Maple 

Marble 

MareeUa 

Marche 

Marianna 

Marion 

Mark 

Marked Tree 

Market's MiU 

Marmadvke. 

Marr 

Manden 

Marshall 

Mars Hai 

Martha 

Martin 

Martin's Creek 

MartinvUle 

Marrell 

ManrinTiUe 

Mason Valley 

Massard 

Matney's Knob 

Maumelle 

Maumelle Pinnacle.. . 

Mazrille 

May 

M ayflower 

Maynard 

MaysriUe 

Mazam 

Mead 

Mebanerille 

MedfordL •> 

Melbonme 

Mendenhall. 

Menifee 

Meredith 

Meyers. 

Michener 

Mtddlebrook 

Midway 

Midway 

Milan 

Milford 



County. 



Elevation. Point. 



How detennined. 



Fnlton 512.10 

Miller S14.10 

Montgomery ^ 

CraifThead 

Drew 

Sebastian . . , 

Madison 

Carroll 1225 



Ry. station Spirit leveL 

Ry. station ^irit level. 



606.40 Ry.sutioa SpiritleveL 



Madison 
Stone . . . 



Pnlaski 



Lee 

Crittenden 

Sebastian 

Poinsett 

Boone (?) 1070 

Greene 271JM> 

Columbia 

Bradley 

Searcy 10S5 

Lafayette 

Howard 

Woodruff. 201.40 

Sharp 

Faulkner 890 

PhilUps 

YeU 400 

Benton 

Sebastian 550 

Baxter 1222-|- 

Pulaskl 860 

Pnlaski 1090 

Sharp 660 

Gariand 



Post-office Aoaroid. 

1800 Post-office Aneroid. 

845 Post-office .... Aneroid. 

)fi67 Ry.sutioa Spiritlevel. 

1267.57 Bench-mark Redse. 

285.70 Ry. station SpiritleToL 

225.10 Ry.sutioa SpirltleTel. 

525 ViUage Anproid. 

229.10 Ry.sutioa Spirit level. 

Mill Aneroid. 

Ry.sutioa SpiricleveL 



Court House Barometer. 



Ry. crossings Spirit leveL 



Post-office. Aneroid. 

Ry. sUtion 

Post-office Aneroid. 



Poet-office Aneroid. 

Summit Aneroid. 

Post-office Aneroid. 

Snaunit.... Aneroid. 

Village Aneroid. 



ir.nii...,.* (285.50 Ry.sution Spirit level. 

Faulkner |286.08 Bench-mark Precise. 

Randolph 

Benton 1180 ''Oldtown*' Aneroid. 

Montgomery 

St. Francis 220 Ry.sution Aneroid. 

Cross 

Desha 

Izard Court House 

Nevada 



Conway... 

Woodruff. 
Garland... 

Clay 

Randolph . 

Drew 

Monroe . . 

Yell 

Sevier 



(285.50 
j 285.18 



Ry.sution Spirit level. 

Bench-mark necise. 



186 Ry. station ^irit leveL 

460 Post-office Aneroid. 
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Mm 

MiUCraek. 

MilHken 

Milltown 

MQlTiUe 

JfiUvood 

Milnar. 

Jfilo 

MiltOB ..••••.• 

Mmerml 

Minenl S|>ringi 

Minaaola 

Uintora... 

MttcheU^ 

Mher 

Mouk 

Mobley 

Uodoc 

MoffitCBUliogsIy).... 

llooarch 

Money 

MOBTIM 

Moatooa 

MootiMllo 

MoBtonco 

Montreal 

MonUirille 

Moonej** Feny 

Moore 

Mooralield..... 

MoreUnd 

Morganton 

Mora 

Moto Bey.. 

MomU 

MorxitttoD 

Morrison Btnff. 

MOROW 

Morton 

MoeerUle 

Mots 

MonltoB 

Monad City ......«••• 

' MoBDt Adams ..••••• 

MovDt Bvane 

Moontainbnrgh 

MonntamFork 

Monntab Glen 

Monnlain Home 

Monntab Top 

Monntaia Valley 



CoBBty. Elevation. Point 

D^^. ( 830 40 Ry. station 

•*^**P« {S28.98 Bench-mark 

Stone 608 Month of creek, 

Little River Ry. sution 

Sebastian 800 PostFofflce 

Onachita. 

Little Rirer 

Colnmbia 

Ashley 

MiUer 

Pnlaski 885 Post-ofSce 

Howard 800 

UttleRiTer 

Lawrence 2fi0.60 Ry. station 

Ashley 

FnltoD. 825 Postp-crtfice 

Pope 858.30 Ry. station 

Qay 297.10 Ry. sUtion 

Independence < 

Phillips 

Washington 

Marion 860 Post-oifice 

Logan 



How determined . 

Spirit level. 
Precise. 

Aneroid. 



Aneroid. 



Aneroid. 
Spirit level. 

Spirit level. 

Aneroid. 
Spirit level. 
Spirit level. 



Monroe 

Johnson 888.90 



Drew. 

Drew 

Sebastian 

Bradley 

Marion 

Faulkner 

Independence .... 

Pope 

Van Bnren 

Lee 

Bradley 

Ashley 



271.40 



Ry.statioB. 
Ry. statioB. 
Ry. statioB 



)«•••••• I 



821.40 Ry. station 



486 



White River. 



810.10 Ry. sution 



Aneroid. 

Spirit level. 
Spirit level. 

Spirit level. 

Spirit level. 

Spirit level. 



182.07 Ry. station Spirit leyel. 



( 877 20 
Conway 1«Ms*r« 



Ry. station . 
Bench'^nark. 



Logan 

Washington. 
Woodruff . . . 

Newton 

Miller 

Columbia . . 
Oittenden . . 
Arkansas. . . . 
Van Bnren.. 
Crawford ... 

Polk 

Gariand 

Baxter 

Franklin . . . , 
Garland 



1886.08 
425 VUUge 



Spirit level. 
Precise. 

Aneroid. 



228.40 Ry. station Spirit level. 



1460 Summit 

714.40 Ry. station 

1060 Post-office 

450 Post-office 

799 Court House Square . . . 



Aneroid. 
Spirit level. 
Aneroid. 
Aneroid. 
Aneroid. 



814 



Post-office Barometer. 
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Place. 

Moantain View 

Mount Heraey ....... 

Mount Holly 

Moontlda 

Mount Jadea 

Mount Levi 

Mount Moriah 

Mount Nebo 

Mount Olive 

Mount Parthenon.... 

Mount Pisgah 

Mount Pisgah Church 

Mount Vernon 

Mouth Salado Creek . 
Month St. Frauds R . . 
Muddy Fork..., 

Mulberry 

Mundell 

Murfreesboro 

MuriUo 

Murray 

Murta 

Music Creek 

Myatt 

Myrtie 

Naked Joe 

Narrows 

Nashville 

Nathan 

National 

Natural Dam ^. 

Neal 

Nebo 

Nebraska 

Needmore 

Neelly 

Negro Hill 

Nelson 

Nelson's Ferry 

Nettleton 

Newark 

Newburg 

New Castle 

New Edinburg 

New Gascony 

New Hope 

New LewisTille 

New London 

New Moon......... . 

Newport* 

*The railway track 
not known how much, 
elevator, make the top 



County. 

Stone 

Newton 

Union 

Montgomery.. 

Newton 

Johnson 

Nevada , 

Yell 

Isard 

Newton 

White 

Logan 

Faulkner 

Independence . 

PhilUps 

Howard 



EleTation. Point. 



730 
760 



Court House 
Town 



How determined* 
Barometer. 
Aneroid. 



674 



Post-office Barometer. 



1760 
845 



660 
860 



282 



^«»'^»» \m.is 



Carroll .... 

Pike 

Van Bureo 
Newton . . . 
Lawrence . 



1076 
854 



Marion 

Fulton 

Boone 

Baxter 

Carroll 

Howard 

Pike 

Logan 

Crawford 

Sebastian 

Beaton 

Scott 

Lonoke 

Yell 

White 

Drew 

Baxter 

Craighead 

Independence.... 

Isard 

St. Francis 

Cleveland 

Jefferson 

Pike 

Lafayette 

Union 



1016 
934.40 
852.10 



495 



655 

1220 
538 



820 



881.06 
258.10 
289.70 

855 



Summit . . . 
Post-office 



Summit 
Church. 



Ry. station . 
Bench-mark. 

Post-office .. 



270.60 Ry. sUtion 

R. bk. White Riv., 

607.98 I 500 ftbelow mouth 

of Music Creek . . . 



Aneroid. 
Aneroid. 

Aneroid. 
Aneroid. 

Aneroid. 



Spirit level, 
rrecise. 

Aneroid. 

Spirit level. 



Spirit level. 
Spirit level ., 



Summit 

Ry. station 
Ry. station 



Aneroid. 
Spirit lereL 
Spirit level. 



Post-office Aneroid. 



VUlage .. 
Post-office 



Post-office 

Post-office 

Ry. station 

Rt bank White River. . 

Ry. station 

Ry. station 

Post-office 

Village 



Aneroid. 
Aneroid. 
Aneroid. 

Aneroid. 



Spirit level. 
Spirit level. 
Spirit level. 

Aneroid. 



Ry. station 



Ry. station 



Howard 

f •^.v.An J 227.10 Ry. sUtion , 

J'""° 1280.22 U. S. Monument. 



Spirit level. 
Spirit leTel. 



has been raised at New Pott since this elevation was determined; it Is 
Levels from the U. S. Bench>mark on the river bank, 400 feet N. of ' 
rail opposite the south end of the passenger sution 288.07 A. T. 



ELEVATIONS. 
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Place. 

Nichols 

IiiiiukmI** ••.. .• 

Nix 

Noah.... 

Noble's Lake 

Nodena 

Noland 

Norphlet 

North Creek 

North Point. 

Northwood 

Norwoodrille 

Nttbia 

Nosa ; 

Nntt 

Oak Bower 

Oak Flat 

Oak Forest.. 

OakGroTe 

Oak Hill 

Oakland 

Oakfaind 

Oak VaUey 

0«i 

Oark 

O'Bear. 

Obia 

Oden 

Ogamaw 

Ogden 

OilTrongfa (Sec Jack, 
sonport) 

O'Kean 

Okohma 

Ola 

OU Gem. Place 

Old Hickory 

Okaa 

OKo 

Oliver Spring 

OUtet 

Olnstead , 

Olyphant 

Ona 

Omaba 

Omega 

O'Neil'sMill 

Oaiet 

Onyx 

Ophir 

Oppelo 

Oppodtion 

Ops 



County. 

^olk 

Perry 

Dallas 

Newton 

Jefferson 

Mississippi 

Randolph 

Union 

Phillips 

P^la8ki. 

Pope 

Sevier 

Jeffenon 

Saline 

Calhoun 

Sebastian 

Van Boren 

Lee 

Carroll 

Carroll 

Marion 

Drew 

Sebastian 

Independence.... 

Johnson 

Craighead 

Grant 

Montgomery 

Ouachita.... 

Little River 

Independence.... 

Randolph 

Clark 

Yell 

Independence .... 

Conway 

Arkansas 

Scott. 

Crawford 

Carroll 

Pulaski 

Jackson 

Hot Spring. 

Boone 

Carroll 

Dallas 

Marion. — 

Yell 

Montgomery 

Conway 

Lawrence 

Hot Spring 



Elevation. Point. 



How determined. 



400 Post-office Aneroid. 

215 Post-office Aneroid. 



Ry. station 

201 .49 Bench-mark Precise. 



(Formerly Jess). 



aOO Post-office Aneroid. 



(See Lavaca) 



1128 Post-office Aneroid. 

650 Post-office Aneroid. 

Ry. station 

500 Village Aneroid. 



254 Ry. sution Spiritlevel. 



790 Post-office Barome ter. 



201.07 U. S. Eng. River gage. Spirit level. 

270.60 Ry. station Spiritlevel. 

Ry. station 

397 Post-office Barometer. 

490 Aneroid. 

475 Post-office Aneroid. 

4160 Post-office Aneroid. 

800 Spring. Aneroid. 



220.10 Ry. station Spirit level. 

1373 Sec. 22, 21 N. , 21 W.... Spirit leveL 

1860 Post-office Aneroid. 

560 Mill Aneroid. 

680 Post-office Aneroid. 

940 Post-office Aneroid. 



820 



Post-office Aneroid. 
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PUce. 



CooDty. 



Elevation. Point. 



How determined. 
Aneroid. 
Aneroid. 



Post-office  Aneroid. 



Optimns Stone 980 Post-office. 

Oregon Boone 1275 Post-office. 

Orien Gmnt 

Orlando Cleveland 

Osage Carroll 1890 

OsageMills Benton 

Osceola Mississippi 

Otto Faulkner 

Ouachita River Clark 198.10 Bridge at Arkadelphia . . Spirit level. 

o-J- p»». ]gJ;S LVil^SSc 

Owensville Saline 400 

Owlet. Prairie 

Oxford Izard 

Osan Hempstead 



Spirit level. 

Precise. 

Post-office Aneroid. 



896.10 Ry. sution Spirit leveL 



Oz^ f~klin JglJg 



1550 

477 



Osone Johnson 

Pace's Ferry Marion 

Pactolns Benton 

Padora Washington 

Palarm Faulkner ]1^!79 

Palatka Clay 

Palestine St. Francis 

Palmer Monroe 

Palrayria Lincoln 

Pangburn White 

Panola Lonoke , 

Pansy Cleveland... 

Panther Mountain . . . Stone 



Ry. station . 
Bench-mark 

Post-office .. 

White River. 



Ry. station . . 
Bench-mark 



211.40 



Ry. station 
Ry. station 



Spirit level. 
Plrecise. 

Aneroid. 

Spirit level. 



Spirit leveL 
Precise. 



Spirit level. 



1510 



Summit 



Paragould 

Parham Monroe 

Paris Logan 

Parkdale Ashley 

Parker's Store Pulaski 

Parkin Cross 

Park Place Lee 

Parks Scott 

Pam Benton 

Parnell Lonoke 

Paroquet Independence . . . . 

Parsonville Lawrence 

Pastoria Jefferson 

Pates Howard 

Patrick (Powell) Madison 

Pnuie Logan 

Patterson Bluff Logan 

Patterson's Mill Dallas 

Pauline Franklin 

Paxson White 

Peach Orchard Clay 

Pearcy, Garland 

Pea Ridge Benton 



ri^.„. (282.20 St.L.,I.M & S.Ry .depot 
^^*°* 1280.81 Cotton Belt depot 



217.68 

445 

118.55 

410 

222.10 

668 



Ry. station ..•. 
Court House... 
Opposite depot. 
* Post-office .... 
Ry. station . . . . 



Vertical Joc 

Spirit level. 
Spirit level. 

Spirit leveL 

Aneroid. 

Spirit level. 

Aneroid. 

Spirit level. 



Post-office Aneroid. 



285.80 Ry. station. 



217.71 B. M., upper end. 



1862.40 

380 
860-380 

160 

580 



Ry. station 
Post-office . 
Village .... 

Mill ;. 

Post-office 



Spirit level. 

Spirit level. 

Spirit level. 

Aneroid. 

Aneroid. 

Aneroid. 

Aneroid. 



285.10 Ry. station Spirit level. 



Post-office 



BLBVATIONS. 



141 



Place. 
FMlUdgttCBig Mt). 
Pto Ridge (UttleMt.) 
Peari 

PlMTSOB 

Pecu Point 

Pkdlo 

Pteel 

Pembma 

PeDdleton 

Ptoria 

Pferris'i Ferry 

Ptenyrille 

Pern 

Peters 

Petenbiirg 

Petit JeaD 

Pettos 

Petty 

Pcytenvflle 

PhSips Bayoo 

Ficayvne 

Pickler .. 

Piedmont 

Pierce Monntain. 

Ptggott 

PUlow 

Pnot Knob 

Pinchbeck's Mills.... 
Pinckney 

Pbe Bluff 

Pbecastle 

Pme City 

Pine Grove 

Pine Mountaio. 

Piae Monntain 

Plneviile 

Pbey 

Piney 

Kney Creek 

Hsnecle Springs. .... 

Piikic (Woolsey 

Pitman 

Pleinfield 

Plantenvitle 

PUta 

Pleasant Plains (Fair- 
new) 

Pleasant HUl 

Pleasant Hill 

Pleaiaat Ridge 

Pleasant Valley 



Coiioty. Elevation. Point. 

Benton 1682 Summit 

Benton Ib88 Summit 

Pope *.... 

Cleburne 

Mississippi i... 

Boone 990 

Marion 860 Town.. 

Baxter 

Desha 

Sebastian 

Izard 843 



How determined. 
Aneroid. 
Aneroid. 



Perry 

Randolph 

Lee 

Ashley . . . . 



Conway. 



Aneroid. 
Aneroid. 



5290 
{825 



Aneroid. 

Spirit IsTeL 
Aneroid. 



1100 



228 



Lonoke 

m 

Sevier 

Little River 

Lee , 

Howard 

Colnmbia 

Pulaski 

Washington 1784 



( Top of Mt. south of 
< mouth of Petit 
( • Jean Creek. 

Post-office 



\ 



Aneroid. 
Spirit level. 



286.50 



Summit . . . . 
Ry. station 



2100 
280 



Summit . . . 
Post-office 



Clay , 

Phillips. 

Scott 

Cleveland , 

Crittenden 

T*iF«,«nn 3 211.68 Ry. station 

J*"^*"^° 122882 Nirmali 

Bradley 

Monroe 

Dallas , 

Van Buren , 

Izard. , 

Izard 

Carroll 

Johnson 

Izard , 

Faulkner 



School BIdg. 



260 

1849 

958 

675 

1580 



818.60 
504 



Poet-office ...... 

Summit 

Summit 

Post-office 

Post-office 

(See Berlin.}.... 
Mouth of Creek , 
Village 



Washington 1877.40 Ry. station 

Clay 

Colombia 

Drew 

Montgomery 



Aneroid. 
Spirit level. 

Aneroid. 
Aneroid. 



Spirit level. 
Precise. 



Aneroid. 
Barometer. 
Vertical arc. 
Aneroid. 
Aneroid. 

Spirit level. 
Aneroid. 
Spirit level. 



Independence .... 581 

Franklin 450 

Benton 1820 

Boone 1080 

FVanklin 410.20 



\ mile S. of Post-office.. Aneroid. 

Village Aneroid. 

School-house Aneroid. 

Post-office Aneroid. 

Ry. station Spirit leveU 
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Place. 
Plom Bayoa 

yiammenriUe 

I^ymoatb 

Pocohontas 

Po« 

Poindexter 

Poepping 

Point Ceder 

Point Peter.... 

Point Peter 

Poiqt Remove 

Polk Bayoo 

Polk Bayou 

Pollard 

Polo... .... 

Pond.. 

Pond Mountain 

Pond Mountain 

Pontiac 

Pontoon.. 

Poor Mountain 

Popular Grove. ....... 

Porter 

Portia 

Portland 

Potash Sulphur 

Potter 

Potts' Station (Galla 
Creek) 

Poughkeepsie 

Powell 

Powell 

Powell 

Powers 

Powhatan 

Prairie Beach Ldg 

Prairie Grove 

Prairie View 

Prattsville 

Prescott 

Preston 

Presten 

Prime 

Princeton 

Puckett 

Qnincy 

Quitman 

Quito 

lUiford 

Rally HiU 



County. 



Jefferson . 



Conway 

Franklin 

Randolph . . . . 

Gra,nt 

Crittenden.. . . 



Elevation. 

224.12 

5 285.60 
{290.34 



Point. 

Bk. of Ark. River 80 
feet above month 
of Bayou 



Ry. station . 
Bench-mark. 



How determined. 

Spirit level. 

Spirit level. 
Precise. 



179 Ry. station Spirit leveL 



2000 
726 
299.10 
500 
267 - 



^^^-^'^ Im'M 

HotSpring 

Searcy 

Searcy 

Conway 

Sharp 

Independence ... 

Clay 

Carroll 

Benton 

Carroll 1609 ' 

Cleburne 1860 

Polk 

Yell 

Benton 1820 

Phillip* 

Crawford 1092.40 



Lawrence 

Ashley . . . 
Garland... 
Polk 



Pope 

Sharp 

Craighead. 
Marion.... 
Madison.. . 
Johnson... 
Lawrence . 



26210 

128.15 

400 

1025 

j 353.60 
1269.54 



264.60 
760 



Independence . 



264.87 



Washington 1004 



Logan . 
Grant . . 
Nevada 
Lee 



420 



823.10 
220.70 



Fwlkner j ^^-TO 



244 



Cleburne 

Dallas 

BentoB 1076 

Newton 

Cleburne 480 

Polk 1020 

Calhoun 

Boone 1180 



Ry. siding... 
Bench-mark 



Summit 

Old post-office. 
Ry. station.... 
Post-office .... 
Railway 



Spirit level. 
I^dse. 



Barometer. 
Aneroid. 
Spirit level. 
Aneroid 
Aneroid. 



Summit . 
Summit 



Aneroid. 
Aneroid. 



Summit Aneroid. 



Ry. station. 
Ry. station. 
Ry. station. 

Hotel 

Village 



Ry. station. . 
Bench-mark, 



Ry. station . 
Po&t-office . 



Spirit level. 

Spirit level. 

Spirit level. 

Aneroid. 

Aneroid. 

Spirit level. 
Precise. 

Spirit level. 
Aneroid. 



S Stone mon.,R. bank ) 
i White River ) 

Town 

Village 



Ry. station . . 

Ry, station . 

Ry. station . 
Bench-mark 



Court House . 
Post-office ... 



Post-office 
Post-office 



Spirit level. 

Aneroid. 
Aneroid. 

Spirit level 

Spirit level. 

Spirit level. 
Precise. 

Spirit level 
Aneroid. 

Estimated. 
Aneroid. 



Post-office Aneroid. 
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Place. 

Haasey 

Randall 

Randolph. 

Ranger 

Rankin 

Ransom 

Ranm 

RaTenden 

Ravendcn Springs. . . . 

j^vy ••*•«■••••• . ■■■• 

Raymond 

RectoT ..«.. 

RedBlnff 

Redemption 

Redfield 

Red Fork 

RedHiU 

Red RiTer (Folton) . . 

Red Rock 

Red Store 

Reed 

Reed's Creek 

Reed's Landing 

Reedville 

Reform 

Register 

RelPs Blnff 

Remmel 

Remend 

Rest 

Reves Knob 

ReTilee 

Reyno 

Reynold's Spur 

Rea'sMUls 

Rhode's Mill 

Richmond 

Rich Monntaln 

Rickert 

Ridge 

Riley 

RioV'ttta 

Ripley 

Rison 

Riverside 

Rives 

Roberts 

Robinson 

Rob Roy 

Rob Roy Station .... 

Bock Creek 

Rockford 



County. 

Dallas 

Cleveland 

Sebastian 

Yell 

Little River 

Polk 

Carroll 

Lawrence 

Randolph 

Lonoke 

Monroe 

Clay 

Jefferson 

Perry 

JefTefSon 

Desha 

Van Btiren 

Hempstead 

Newton 

PhilKps 

Sharp 

Sharp 

Pulaski 

Desha 

Saline 

Hempstead 

Lincoln 

Jackson 

Onachita 

Lincoln 

Searcy 

Logan 

Randolph 

Pulaski 

Washington 

Boone 

Little River 

Polk 

Washington 

Craighead ....... 

Yell 

White 

Cleveland....... . 

Cleveland 

Wpodruflf 

Drew 

Miller 

Benton 

Jeflferson.. 

Jeffierson 

Pike 

Izard 



Elevation. Point. 
285 Post-office 



How determined. 
Aneroid. 



685 Post-office Aneroid. 

890 Post-office ..1 Aneroid. 



301.10 Ry. station Spirit level. 



202.68 Ry. station Spirit level. 



287.50 Ry . station Spirit level . 

j 290.75 Opp. left side of river . . Spirit level. 
"j 226.42 Top of bank, right side. Spirit level. 



276 



Post-office 4 Aneroid . 



Ry. station 

806.59 Bench-mark Precise. 



1868 Summit Barometer. 

267.10 Ry. bridge Spirit level. 



243.97 General level Spirit level. 

...... Ry. station • 

780 Post-office Aneroid. 



2013 Summit Barometer. 

600 Post-oflxce Aneroid. 



281 



Ry. station , Spirit level. 



1150 Residence Aneroid. 

809 Town Spirit level. 

2750 Summit Aneroid. 



(See Dee) 



206.40 Ry. station Spirit level. 



225 Ry . sution Spirit level. 

Ry. station 

Ry. station 

1016 Railway survey Spirit level . 



208.58 Ry. station Spirit level. 
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PI AM. 

Rockhonae 

Rockj 

Rocky Comfort 

Roe 

Roff 

Rogers 

RoUnd 

Romance 

Roper Mpantain 

Rosedele 

Rose Bad 

RossTiUe 

Rosie 

Ross 

Rossmere 

Rosston 

Ronnd Monntain 

Round Moantain. .... 

RovDd Monntain 

Ronnd Top 

RoTer^ 

Rowell 

Roy 

Roxelle 

Rndd 

Rndy 

Rnfns 

Rngby 

Rnle 

Rnsh 

Rushing 

Rnsseil 

RusseUTill 

Rnth 

Rye 

Ryker 

Sage 

Saint Benedict 

Saint Charles 

Saint Clair 

Saint Francis 

St. Francis River 
bridge 

Saint James (Back 
Horn) 

St. Joe 

Saint Pan] 

Saint Thomas 

Saint Vincent 

Salado 

Salem 

Salem 

Saline 

Saline... 



1000 

487 
217.M 



Conaty. 

Madisoo 

Polk 

little Riv«r. ... 

Monroe 

Polk. 

Benton 1886.40 

Pulaski 200 

White 

Stone 1675 

Howard 

White 

Logan 

Independence.. 

Lonoke 

Chicot 

Nevada 

Faulkner 

Polk 

Stone 

Benton 

YeU 

Cleveland 

Pike.. 

Mittissippi 

Carroll 

Crawford. 

Jackson 

Washington 1250.40 



Etevation. Point. 



Post-office . . . 
Court Honso. 
Ry. station. . 



Ry. station. 
Post>oflioo . 



How 



Aneroid. 
Anenrfd. 
Spirit lev^. 

Spirit level. 
Aneroid. 



Summit Vertideaic 



400 
260 
228.68 



Vniage .... 
Post-office . 
Ry. sutioa 



570 
2800 
1500 
1125 

400 



Summit 
Summit . 
Summit , 
VUlage. 
Village. 



Aneroid. 
Aneroid. 
Spirit level. 



Aneroid. 
Aneroid. 
Aneroid. 
Aneroid. 
Aneroid. 



498.40 Ry. sution Spirit UveL 



Carroll. 
Marion. 
Stone . . 
White.. 



Pope 

Fulton .... 
Sebastian . 
Newton . . . 

Iiard 

Logan 

Arkansas. 
Crittenden. 
Clay 



1820 

550 
1080 

288.10 

3838.20 
1848.56 



Ry. station.. 

Post-office . . 

Post-office . 

Post-office . 

Ry. sution 

Ry. station 
Bench-mark. 



Spirit level. 

Aneroid. 

Aneroid. 

Aneroid. 

Spirit level. , 

Spirit leveL 
Precise. 



680 ViUage Aneroid. 



660 



Monastery Aneroid. 



294.60 Ry. station 



St. Francis ]2^;Jg 



L. R. & M. Ry. bridge 
Bottom of stream 



Stone 



Searcy 

Madison 

Crittenden 

Conway 

Independence.... 

Sebastian 

Fnlton 

Dallas 

Bradley 



580 

750 
1600.40 



Post«office . 



Post-office . 
Ry. station 



580 
420 
705 



260 
128.60 



Church 

i mile W. of post-office. 

Village 

Court House 

Post-office 

Ry. station 



Spirit level. 
> Spirit level. 

Aneroid. 

Aneroid. 
Spirit leveL « 

Aneroid. 
Aneroid. 
Aneroid. 

Aneroid. 
Spirit level. 
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Place. 
Salioe River. 



Connty. 
Saline...., 



Saltfllo 

Salvador 

Saaden. 

Sand Point. 

Sandtown 

Saady Springs 

Saag 

SansSood 

Sara 

Sanasa 

Saratoga 

Sardis 

Sassafras. 

Savoy 

Sayre (See Barham). . 

Scaolaa 

Sdpio 

Scotland 

Scott 

Scottsville 

Searcy 

Seatonrille 

Seay 

Seba 

Sedgwick 

Seelig 

Selma 

Seminary 

Settlement 

Sexton 

Seyppel 

Shamrock 

Shark '. 

Sharman 

Sharp's Cross Roads. 

Shaver 

Shaw 

Shawmnt 

Sbelton 

Sheppard 

Sheridan* 

SherriU 

Sbiloh 

Shinail Mountain 

Shoal Creek 

Shoppach 

Shover Spring 

Shaler 

Siddell 

Sidney 

Sidoo 



Elevation. Point. 



Fanlkner 

Phillips 

Hot Spring 

Crawford 

Independence .... 

Grant 

Van Bnren 

Mississippi 

Hot Spring....... 

Lincoln 

Howard 

Hempstead 

Arkansas 

Washington 

Ouachita. 

Crittenden 

Drew 

Van Buren 

Lonoke 

Pope 

White 

Lonoke 

Woodruff 

Benton 

Lawrence 

Lee 

Drew 

Ouachita 

Van Buren 

Washington...... 

Crittenden 

Calhoun 

Yell 

Columbia 

Independence 

Boone 

Saline 

Clark 

Hempstead 

Hempstead 

Grant 

Jefferson 

Cleburne 

Pulaski 

Logan 

Saline 

Hempstead 

Union 

Saline 

Sharp 

White 



How determined , 
Spirit leveL 



411 
820 



Younger's Mill. 
Post-office 



Aneroid. 
Aneroid. 



706 ViUage 

249.80 Ry. station .% 

475 Village 

260 Court House . . 

207.68 Ry. station.... 



1852 Post-office , 
262.10 Ry. station 



Barometer. 
Spirit level. 
Aneroid. 
Aneroid. 
Spirit level. 

Aneroid. 
Spirit level. 



540 Post-office Aneroid. 



380 Post-office 



385 Post-office. 



Aneroid. 
Aneroid. 



280.10 Ry. station 

300 Lower part . 

216.80 Ry. station.. 

403 

1055 Summit 

410 Post-office . . 

720 Post-office . 



Spirit level. 

Spirit level. 

Spirit level. 

Barometer. 

Aneroid. 

Aneroid. 

Aneroid. 



*Muo part of town is abont 50 feet higher. 
10-B 
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Place. 

Silex 

Siloam Springs 

Silver City 

Silver Hill 

Silver Springs ... — 

Simpson 

Sims 

Sixmile 

Skelton's 

Slack 

Slate 

Slatonville 

Sleeth 

Smackover 

Smackover Creek .... 

Smart (Smart Switch) 

Smead 

Smeadley 

Smithdale 

Smithtoo 

Smith's Pinnacle 

Smith ville 

Smyrna 

Snow • 

Snowball 

Snow Lick Mountain. 

Snyder 

Social Hill 

Soldier Rock 

Solgohachia 

Son's Chapel 

South Bend 

Southern Home 

South Fork 

Southland 

Spadra 

Speir 

Spence 

Spielenrille 

Spinola 

Spotville 

Spring Bank 

Spring Creek 

Spring Creek 

Springdale 

Springfield 

Spring River Bridge. . 

Springtown 

Spring Valley 



County. Elevation. Point. How detemiioedL 

Pope 810 Village 'Aneroid. 

Benton 1110 Town Aneroid 

Montgomery 680 • Aneroid. 

Sevier 



Benton 1085 

Bradley 

Montgomery 

Franklin 

Carroll. .1 

Conway 

Saline 

Sebastian 



Spring Aneroid. 



740 
525 
965.40 



Post-ofSca Aneroid. 

Village Aneroid. 

Ry.siding Spirit level. 



740 



Post-office Aneroid. 



Jefferson. 
Ouachita 

Ouachita 



92.80 



Jefferson . . . 
Calhoun ... 
Johnson . . . . 

Cr9ss 

Clark 

Saline 

lAwrence . . 

Pope 

Woodruff . . 
Newton.... 

Searcy 

Van Buren , 

Ashley 

Hot Spring. 

Stone 



C Bottom of creek at 
< Camden & Alex 
( Ry. bridge. 

Ry. station 



•f 



Spirit leveL 



450 



Post-office Aneroid. 



205.60 Ry. station Spirit level. 

1900 Summit Aneroid. 



780 
1873 



Post-office Aneroid. 

Summit Barometer. 



818.27 
450 



Rt. bk. White River | 
opposite. { 

Post-office Aneroid. 

Church Aneroid. 



Spirit level. 

Conway 

Washington 1564 

Lincoln 

Yell 

Fulton 

Phillips 

T»k..<^« S 878 Ry . station Spirit level. 

J°**°*°° 1876.12 Bench-mark pJecise. 

Crawford 590 Post-office Aneroid. 

Newton 

Logan 

Union 

Columbia 

Miller 



495 



Post-office Aneroid. 



Railway Aneroid. 



I 271 
Independence .... < am 

Lee 

Washington 1325.40 Ry. station Spirit leveL 

Conway 418 Village ••... Barometer. 

Lawrence 289.10 Ry. bridge Spirit lev«l. 

Benton 1210 Spirit level. 

Washington 
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Place. 
"Sqiiara Rock Church. 

Stainer. 

Stainpt .••« 

-Star City 

Stame Springs 

Star of the West 

Stattler 

Stavnton (Greenland) 

Staves 

Stephens 

Sterling 

Stevens Creek « 

Stone 

Stonewall 

Stop 

Story 

StottsviUe 

Stont's Landing 

Stranger's Home 

Strawberjy 

Strickler. 

Siringtown 

Stnrgis 

Stuttgart 

Sub Rosa 

Sugar GroTe 

Sugar Loaf. 

Sugar Loaf Mtn 

Sugar Loaf Mtn 

Su^ar Loaf Mtn 

Sugar Loaf Mtn 

Sugar Mountain 

Sullivan 

Sulphur City 

Sulphur Rock 

Sulphur Springs 

Snipbur Springs 

SnmmerB 

Summerville 

Suamit .• 

Summit Home 

Sumpter 

Sunny Side 

Sunrise 

Sunset 

Sunshine 

Supply I 

Sarrouaded Hill 

Sutton 

Swain 

Swan Lake. 

Sweet Home 

Swifton 



County. 

Scott 

Lonoke 

Lafayette 

Lincolo 

Independence.... 

Jk 1KC«* n. m • ee* e««e«» 

Crawford 

Washington 

Cleveland 

Ouachita 

Chicot 

White 

Marion.....' 

Greene 

Crawford......... 

Montgomery ..... 

Craighead 

Conway 

Lawrence 

Lawrence 

Washington 

Independence .... 

Bradley 

Arkansas 

Franklin 

Logan 

Sebastian ........ 

Gariand 

Sebastian 

Stone 

Van Buren 

Washington 

Scott 

Washington 

Independence .... 

Benton 

Montgomery 

Washington 

Calhoun 

Newton 

Washington 

Bradley 

Chicot 

White 

Washington 

Ashley 

Randolph 

Prairie 

Nevada 

Newton 

Jefferson 

Pulaski 

Jackson 



Elevation. Point. How determined, 

730 Church..... Aneroid. 

287.68 Ry. station Spirit level. 



800 Village Aneroid. 

940 Post-office Aneroid. 

1250.40 Ry. station Spirit level. 

284 Ry. station Spirit level. 



625 



Post*office Aneroid. 



700 Post-office Aneroid. 



280 



Aneroid. 



260 



Village Aneroid. 



210.58 Ry. station Spirit level 

615 Post-office Aneroid. 

445 Post-office Aneroid. 

600 Post-office Aneroid. 

1180 Summit Aneroid. 

2100 Summit Aneroid. 

1175 Summit Aneroid. 

1004 Summit Barometer. 

2090 Summit Aneroid. 

858 Post-office Aneroid. 



(808.60 Ry. station Spirit level. 

I 855 Town Aneroid. 



905 
682 



Spirit level. 
Barometer. 



Village. 



1887.40 Surface above tunnel. . . Spirit level. 



Ry. station 

260 Ry. station Vertical arc. 

248 Ry. station Spirit level. 
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Place. County. 

Sycamore BooDe 

Sylamore Stone 

Sylarbville Lee 

Sylva Marion 

TanTroaghCr Izard 

Tackett Montgomery. 

Tarry Lncoln 

Tale Scott 

Tatumvilie Saline 

Ten Mile Fulton 

Terre Noir Cr Clark 



Elevation. Point. How determined. 

dSO Post office Aneroid. 

800.14 Rt. bk. White River. . . . Spirit level. 



900 
837 



Post-office Aneroid. 

Mouth of creek Aneroid. 



500 
620 



Village Aneroid. 

Post-office Aneroid. 



Texarkana Miller. 



Thomasville 

Thompson 

Thornton 

Three Brothers 

Three Creeks 

Thnrman 

Tichnor 

Tillar 

Tilton 

Timbo (Bine Mt.) . . . . 

Tina 

Tolbert's Ferry 

Toledo 

ToUete 

Toltec 

Tomahawk 

Tomberlins 

Tomlinson(see Boothe) 

Toney (Buffalo Oty) . 

Toronto 

Totten 

Trafalgar 

Traskwood 

Trenton 

Trident 

Trippe 

Troy 

Tucker 

Tuckerman 

Tulip 

Tull 

Tuln (Greersbnrg) ... 

Tupelo 

Tupelo Springs 

I'tuin 

Turner 

Turner. 

Turnip 



Izard .... 
Madison , 
Calhoun . 
Baxter . . . 
Union . ., 

Clay 

Arkansas , 
Drew .... 
Cross .... 
Stone . . . . 
Cleburne , 



217 Sec. 81, 7 S, 21 W Spirit level. 

298.10 I^Jr.'.itifn.*.^:} Spirit level. 

1281.40 Ry. sution Spirit level. 

821 Ry. station Spirit level. 

I860 Summit Aneroid. 



151.94 Bench-mark Precise. 

Ry. station 

820 Post-office Barometer. 

1010 Post-office Aneroid. 

444 White River.. Spirit leveL 



Cleveland . 
Howard . . . 
Lonoke ... 
Searcy.... 
Lonoke . . . 
Scott 



Marion 



Jefferson.... 

Pulaski 

Ashley 

Saline 

Phillips 

Benton 

Desha 

Ouachita.... 
Jefferson. ... 

Jackson 

Dallas , 

Grant 

Washington. 

Jackson 

Clark 

Grant 

Phillips 

Johnson .... 
White 



286.80 Ry. station Spirit leveL 

745 Post-office Aneroid. 

591 Barometer. 

J 390.48 60 feet below warehouse Spirit level. 

1 422.81 Mon. 500 ft. above Idg Spirit level. 

Ry. station 

450 Post-office Aneroid. 



288.10 Ry . station Spirit level. 



141.90 Ry. station Spirit level. 



224.80 Ry. sution Spirit level. 

241.60 Ry. sution Spirit level. 

480 Post-office Aneroid. 



Ry. station 
Ry. station 



890.40 Ry. staUoa Spirit leveL 



Two Bayou Ouachiu. 



Bottom of creek, 
84.80 < Camden & Alex 
Ry. bridge. 



^f 



Spirit leveL 
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Place. County. 

Tyler Cleburne... 

Tyner Phillips.... 

Tyro Lincoln.... 

Tyrone Jefferson .. 

Tyronta Cross 

Vim Prairie 

Ultima Thale Sevier .... 

Umpire Howard ... 

Union Fulton . . . . 

Uniontown Crawford . . 

Upper Ferry Cleburne . . . 

Ussery Garland 

Vaden Clark 

Valley Hot Spring 

Valley Springs Boone 

Vallier Arkansas. . . 



Elevation. Point. How determined. 

675 Post-office Aneroid. 



22910 



1076 



Van Baren Crawford 



{: 



4a'^.60 
489 40 
416.30 
412.94 



Van Doxer Onachita 

Van Dyke Onachita 

Vanndale Cross 

Varaer Lincoln 1178 17 

Vanclase Chicot 

Vesta Franklin 608 

Victor Independence.... 396 

Vidette Fulton 675 

Village Columbia 

Vilonia Faulkner 

Vincent Crittenden 

Vineland Franklin 

Vineyard Lee 

Viney Grove Washington 

Viola Fulton.. 692 

Violet Arkansas 

VioietHill Izard 

Wabbaseka Jefferson 204.58 

Waco Cleburne 600 

Wager Benton 

Wake Baxter 

Walcott Greene 

Waldo Columbia 362 

Waldon Carroll 976.40 

Waldron. Scott 660 

Walker White 

Walker Mt Pope 2150 

Walker Mt Scott 1520 

Wallaceburgh Hempstead 

Wallace Knob Baxter 1201 

Walnut Newton 



Walnnt Bayou Little River 

Walnnt Bend Lee 



Ry. station Spirit level. 

Ry. station 



860 Post-office Aneroid. 

360 Ford of Lit. Red River. Aneroid. 



Valley Springs Hotel . . . Aneroid. 



L. R. & F. S. station.. . Spirit level. 

Upper Frisco station... Spirit level. 

Junction . Spirit level. 

Abutment of bridge .... Precise. 



278.60 Ry. station Spirit level. 

Ry. station 

Bench-mark Precise. 



Post-office V Aneroid. 

Post-office Aneroid. 

Post-office Aneroid. 



Pickrum S. H Aneroid. 



Ry. station Spirit level. 

Post-office Aneroid. 



Ry. station Spirit level. 

Ry. station Spirit level. 

Court House Spirit level. 



Summit Aneroid. 

Crest Aneroid. 

Ry. station 

Summit Aneroid. 



■^««> rrsT^oVr?:.".':! s--"-'- 
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Place. 

Walnut Grove 

Walnut Hill 

Walnut Knob 

WalnntLaka 

Walnut Ridge 

Walottt Tree 

Wampoo 

Wanamaker 

Ward 

Ward's Crossing 

Ware 

War Eagle Mills 

Warm Springs 

Warren 

Warrenton 

Warsaw 

Washburn 

Washington 

Washington Mt 

Washita 

Watalula. 

Water Valley 

Waters 

Watkins 

Watson 

Wattensaw. 

Watts 

Wgveland 

Wayne's Landing . . . 

Wayside 

Wayton 

Webb City 

Wedington 

Weiner 

Welborne 

Welch 

Welch's Pottery 

Weldon 

Wells Creek 

Wesley 

Wesson 

Western Grove (Tight 
Wad) 

West Fork 



West Memphis Crittenden 



County. 
Independence ... 

Lafayette 

Van Buren 

Desha 

Lawrence 

Yell 

Pulaski 

Faulkner. ' 

Lonoke 

Veil 

Columbia 

BeotoD 

Randolph 

Bradley 

Lincoln 

Pulaski 

Sebastian 

Hempstead 

Washington 

Montgomery 

Franklin 

Randolph 

Montgomery 

Boone 

Desha 

Lonoke 

Searcy 

Yell 



Hot Spring. . 

Newtoo 

Franklin 

Washington 
Poinsett.. .. 

Conway 

Montgomery, 

Dallas , 

Jackson..... 

Newton 

MadisoB • 

Union 



Elevation. Point. 



How determii>e<(. 



West Point , 

West Saline River. 



Westwood, 
Whaley... 
Wheeler.. 
Wheeling . 



16C6 Summit.... Barometer. 

162.65 Bench.mark Precise. 

270.10 Ry. sUtion Spirit level. 

400 Post-office Aneroid. 

230.88 General level Spirit level. 



288 10 Ry. sUtion Spirit level-. 

876' ...., Barometer. 



204.70 Ry. sUtion Spirit leveF. 



268 Post-office Aneroid. 

585 Post-office » Aneroid. 

354.10 Ry. station Spirit level. 

1494 Summit..... Aneroid. 



»i70 



Resort Aneroid. 



840 Post*K}ffice Aneroid. 

1215 Post-office Aneroid. 



525 Post-office Aneroid. 

2S8.98 1 mile above store .... Spirit leveL 



370 Village Aneroid. 



247 Ry. station* Spirit level. 

314.40 Ry. station Spirit level. 



460 Pottery Aneroid. 

Ry. station . 



Newton 1100 Post-office Aneroid. 

Washinston 1340.40 Ry. station Spirit leveL 

C 221 10 ) ^y- 1'^;;;°° ^^- C- | spirit level. 

••• I220.70 i^i:rrs.r">i «p-^»--»- 

While Ry. station 

Howard 234.50 ] ^s"°2!s W.''.'..^.!! | Spirit leveL 

St. Francis 

Sharp 

Washington 

Fulton 
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Place. 

Wheetlej 

Wb«len Springs, 
Wheleo 

White Binii 

White Chorch 

WUteHall 

WUtener 

White Oak 



County. 
St Franda. 



Claric 



218.86 

668 

276.60 



White Oak 

While Oak Monntain. 
White Oak Monnuin. 
White Oak Chapel.. 
White River 

White River 

White River 



Jefferson 

Scott 

Poinsett 

Madisoa 

Cleveland 

"""«- }K 



Elevation. Point. How determined. 

224 Ry. station Aneroid. 

248.60 Ry. station Spirit level. 

Surface Watt's Place . . . Spirit level. 

Parks Post-office Barometer. 

Ry. station Spirit level. 



Pope.. 
Scott.. 
Logan 
Desha 



Ry . station Spirit level. 

Bench-mark Precise 

2000 Snmmit Aneroid. 

2250 Snmmit Aneroid. 

660 ; Aneroid. 



Jackson 282.70 

White 



^206. 
(179. 



40 
40 



1 "itb'S Vbd'g' [ Spiri.l.«.. 
Low water Spirit level. 



White Rock 

WhittingtoD 

WIdeman 

Wiggs 

Wild Cat Shoals 



Franklin 
Garland. 
Izard . . . 
Garland. 



025 Post-office Aneroid. 

600 Post-office Aneroid. 



Baxter 



440.58 



\ 



Wild Cherry . 
Wiley's Cove . 

Wilks 

Wilkins 

Wilcockson . . 



Wild Haws Landing. . 

Williamette 

Waiiams 



Fnlton 900 

Searcy 1036 > 

Union 

Jefferson 208.58 

Newton .. .* 946(?) 

Izard 281.96 



L.bank White River ) c„,v:* i.^^i 

at head of shoals. \ ^P*'*^ **''*'• 

Post-office Aneroid. 

Cove Baromecer. 



Ry. station Spirit level. 

Hotel Aneroid. 



Jefferson , 
Clay 



Williamson's Ldg... 

WUliford 

WillisviUe 

WUlow 

WiUowdale 

Willmington Landing 

WOmar 

WiJmot 

Wilson.. 

Wilson's Ford 

Wilton 

Ainnchester. 

Wiafield 

Wing 

Winnerva . .*. 

Winona Springs 

Winslow 

Winsted 

Wirth 

Wise 

Witcherville (Salem) . 



813.20 
819.10 



Spirit level. 



Sharp . .•. 

Nevada... 

Dallas 875 

Pnlaski 240 

Union below 80. 

Drew 147.60 

Aihley 115.95 

Pike 

Cleburne 466 

Little River 

Drew 

Scott 655 

Yell 

Baxter 

Carroll 1288 

Washington 1786.40 

Sharp 

Sharp 

Columbia 

Sebastian 705 



j Stone mon., White i 
\ River, left bank. ] 

Ry. station Spirit level. 



Post-office Aneroid. 

Aneroid. 

Aneroid. 

Ry . station Spirit level. 

Ry. station Spirit level. 



Aneroid. 



Ry. station 

Village Aneroid. 



Spring Aneroid. 

Ry. station Spirit level. 



Village. Aneroid. 
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Place. 

Witherspoon 

Wittsbnrgh 

Witt's Springs 

Wolem 

Wolf Bayou 

Wolf Creek 

Woolsey (See Pitkin) 

Wooklawn 

Woodson. 

Woollcy 

Wooster 

WrighteviUe 

Wyandotte. 

Wyloe 

Wyman 

Wynne 

Yale 

Yardelle^ 

Yellville 

Yocum 

Yorktown 

Yoong 

Yuba 

Zadock 

Zama 

Zelkirk 

Zenobia (Lillie) 

Zion 

Zaber 



County. 
Hot Spring. 
Cross 



Elevation. 
199.10 
280 

S«*«y 1 1858 

Searcy 690 

Cleburne 600 

Pike 

Washington 1877.40 

Nevada 

Saline 256 

Union 

Faulkner 297 



Point. How determined. 

Ry . station Spirit level 

Village.... Aneroid. 

PostK>ffice Barometer. 

Sec. 19, 18 N ., 17 W . . . . Spirit level. 

Village Aneroid. 

Post-office Aneroid. 



Ry. station Spirit level. 



Pulaski 



256.85 



249.90 



Hot Spring 

Ouachita 

Washington 

Cross • . 

Johnson 

Newton 960 

Marion 600 

Carroll 1200+ 

Lincoln 

Nevada 

Cleburne 

Johnson 

Nevada 

Scott 750 

Crawford 425.40 

Ixard 

Saline.... 



Ry . station Aneroid. 



Post-office Aneroid. 

i Ry . station Spirit level. 

1 Bench-mark Precise. 

Ry. stajtion 



Ry. station. 

Ry. station Spirit level. 

Formerly Eubadk's Mill 

Post-office Aneroid. 

Court House .... Aneroid. 

Post-office Aneroid. 



Aneroid 

Ry. station Spirit level. 



OBSERVATIONS UPON THE EROSION 

IN THE , 

HYDROGRAPHIC BASIN OF THE ARKANSAS 
RIVER ABOVE LITTLE ROCK. 



By John C. Branner, State Geologist. 



In October, 1887, I began and carried on for one year a 
series of observations upon the Arkansas River at Little Rock, 
for the purpose of determining the efficiency of that stream as 
an agent of erosion and transportation. These observations 
consisted of a series of thirty-two measurements of discharge, 
three hundred and sixty-five gage readings, one hundred and 
seventy-nine determinations of matter carried in suspension, 
and a similar number of determinations of matter carried in 
solution by the river water. These observations were so dis- 
tributed as to be as- comprehensive as possible, embracing all 
the varying conditions of weather, temperature and rainfall ; 
when the river was rising, when it was falling, when at a stand- 
still ; when low, when high, and whenever there was any con- 
siderable change in the volume or character of the water.* 

Method of observation.^ — A cross section was carefully meas- 
ured 1,200 feet above the upper bridge, a place in the river 
where there was least chance of any marked change occurring 
within the time occupied by the observations. At the place 

selected one bank is of rock and the other of tough clay. 

— » 

*This paper deals only with such conditions and phanges as are possible in a 
given section ; it does not consider the effects of curves or varying depths of the 
channel. 

fXhe field observations were entrusted to Assistant Chas. £. Taft, an able civil 
engineer of wide experience. 
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Floats were sent through this section at transverse intervals of 
twenty-five to fifty feet, and their positions as they crossed the 
section were located by a transit, and the time occupied in 
floating one hundred feet was noted. Wooden rods twelve 
feet in length were used as floats. These rods were two inches 
square at one end, from which they tapered the whole length of 
the rod to a sharp point at the other. They were weighted so 
as to float upright and to leave the pointed end about two feet 
out of the water to serve as a signal. Where the rods could 
not be used on account of shallow water, a surface float with a 
weight attached by a cord was substituted. From the data 
thus obtained the volume of the river was deduced. Sets of 
samples of the water were taken alongf the cross-section at the 
time of the velocity observation, each set being in three parts, 
one each from the surface, mid-depth, and three feet from the 
bottom. In collecting the sample from the bottom, in order 
to avoid taking it from the liquid mud usually present next to 
the bottom, the collecting apparatus was so arranged that the 
sample was taken three feet from the actual bed of the stream. 
In order to avoid the possible mingling of the water from lower 
depths with that above, and to insure that the samples fairly 
represented the part of the stream from which it was taken^ 
an open glass tube holding one litre was used for a collecting 
vessel. This was so arranged as to close securely by means 
of two rubber balls. When a sample was to be taken, the 
stoppers were caught back, leaving the ends of the tube en- 
tirely unobstructed ; the tube was then sunk by means of a 
rod, care being taken to keep its axis parallel with the current 
of the stream. By means of a gage the depth to which it was 
desired to sink it was determined. When the vessel reached 
the desired point, a jerk of the string released the rubber balls, 
which closed the ends of the tube and confined in it a repre- 
sentative of the part of the stream from which it was taken. 
The samples were alw*ays taken at the time the volume of the 
stream was being measured. They were placed in separate,, 
clean bottles for examination. 

In order to determine the amount of matter carried in me- 
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chanical suspension these samples were all taken to the labo- 
ratory and filtered until the water was perfectly clear; the filter 
containing the suspended matter was then dried, and weighed 
at the temperature at which it had previously been weighed. 
The amount of matter in solution was determined by evaporat- 
ing the filtered water. These determinations were made for 
every sample collected during the year — 358 determinations.* 
A daily record was also kept of the stage of the river during 
the time covered by the investigation. 

These observations furnish data for the approximate deter- 
mination of the discharge of the Arkansas River, and of the 
amount of material carried by it, both in suspension and solu- 
tion, past Little Rock, during the year in which the observa- 
tions w^re made (1 887-8). 

Suspended matter, — The color of the water of the Arkansas 
River is due to mineral matter carried in mechanical suspen- 
sion. It is more or less muddy all the year round, and even 
at its lowest stages, when it carries least sediment, it is not 
quite clear. Its color is ordinarily a yellowish brown, but it 

« 

sometimes becomes dark red, at which times it carries such a 
large amount of mechanical sediments as to render it opaque, 
even as seen in an ordinary test tube. 

The laws of erosion and transportation naturally lead one 
to expect a large amount of mechanical sediments to be re- 
moved when the volume of water or discharge is greatest. If 
the conditions which supply sediments to the stream were con- 
stant, this would undoubtedly be true, but the conditions are 
not constant, and the amount of material moved depends upon 
the sediment-supplying conditions rather than upon the trans- 
porting power of the water. 

The matter in suspension is greatest during a sudden high 
rise ; but aft^r the water in the stream stands at any high mark 
for a few days, the decrease of the amount of suspended 
matter it carries is very marked. The amount of sediment 

"^The laboratory determinations were made under my personal direction by Dr» 
R. N. Beackett. All the care required by quantitative chemical analyses was taken 
with this work. 
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•carried by the river varies widely also with the same gage 
reading at any stage, being greater with a rising, and less with 
a falling river. This contrast is most noticeable during the 
winter, propably because the frosts and other weathering 
agencies loosen up the surface soil and leave it in a condition 
favorable for ready transportation. 

The lowest stages of the river are usually during the latter 
part of the summer and in the fall of the year. At such times 
the water becomes nearly but not quite clear. This clearness 
is due partly to a decrease in the volume and consequently in 
the velocity and carrying power of the water, and also to the 
large amount of common salt, lime, etc., in solution in the 
water, which substances tend to flocculate and precipitate the 
mechanical sediments. The greatest amount of mechanical 
sediment found in the water during the year under considera- 
tion was 225 grains to the U. S. gallon*; this was on the 
second of May, 1888, when the river stood at seventeen feet 
on the gage, and shortly after protracted rains over the whole 
or nearly all the hydrographic basin of the Arkansas River 
above Little Rock. It should be added, however, that while 
this high water may be taken as a type of the ordinary rises, 
there are times when there is but little or no rise, no increase 
in the volume of water discharged, but a very marked increase 
in the amount of mechanically suspended matter. In Octo- 
ber, 1891, occurred one of these so-calleVi "red rises" of the 
Arkansas River, and although the river was quite low — mark- 
ing only 3.9 feet on the gage — it carried out 761 grains of 
matter to the gallon, of which only 48 grains was matter in 
solution. Such a condition of the water is said to be due to 
rainfalls on the Canadian River, an affluent of the Arkansas, 
which runs through the "red beds" of western Indian Terri- 
tory. This illustrates well the fact to which attention has 
already been calledf that the sediments removed bear no con- 
stant relation to the discharge. 

*The gallon referred to in this paper is the U. S. gallon of 58,372.175 grains or 
231 cubic inches. 

fAnnual Report, Chief of Engineers, U. S. A., 1874, I, p. 863; 1875, I»P« 9^1 
^877, 1, p. 433; Physics and Hydraulics of the Miss. River, 1876, p. 417. 
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The total amount of suspended matter estimated by the 
above methods to have been carried down by the Arkansas in 
1887-8 was 21,471,578 tons.* This estimate, however, must 
be regarded as far short of the truth, for the method of taking 
the water samples has left out of account that stream of 
almost liquid mud and sand that is pushed along the bed of 
the river at all stages, but especially during high water, and 
which adds enormously to the amount of material daily and 
hourly carried out of the hydrographic basin of the Arkansas 
River above Little Rock.t 

Character of the sediments. — The matter in mechanical sus- 
pension in the river water is both sand and clay. Samples 
taken from the thread of the stream are mainly of fine sand, but 
samples of sediments allowed to settle in the quiet eddies of 
the river show that the lighter and more flocculent sediments 
sink to the bottom only in the quiet portions of the water. 

An analysis was made of the sediments collected in six 
samples of river water of the iith of April, 1888, two each 
from top, middle, and bottom of the stream. 

ARKANSAS RIVER SEDIMENT FROM THE STREAM I 

Sand and insoluble matter ,. 85. 18 per cent. 

Soluble matter ....'... 14.82 " " 

The soluble portion contained : 

Iron oxide (Fe208) 1 . ^a 

Alumina (AlsOs): / 4.96percent. 

On this occasion the river was very high, standing at 17 feet 
on the gage, but it had been higher by half a foot two days 
before. 

*The tons used in these computations are the short tons of 2000 pounds. 

fin the Annual report of the Chief of Engineers, U. S. A., 1 875, II» p. 478, Col. 
J. H. Simpson shows how sand-bars travel down-stream. See also Physics and 
Hydraulics of the Miss. River, by Humphreys and Abbot, 1876, pp. 147-8. Dana 
says that Forshey estimates the silt pushed along by the Mississippi River at three 
times that held in suspension, instead of one-ninth as estimated by Humphreys 
and Abbot. (Dana's Manual of Geology, 3d ed. p. 657). Prof. Forshey is now 
dead and I have not been able to learn upon what his estimate is based. The es- 
timates of Humphre3rs and Abbot do not take this material into account. 

Analysis by Dr. Jas. Perrin Smith. 
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A complete analysis was made of the sediment collected 
with six litres of water, May, 2d, 1888, when the river stood at 
17 feet on the s^ge after a sudden rise, and while the rise was 
still in progress. It is as follows : 

ANALYSIS OF ARKANSAS RIVER SEDIMENT.* 

Per cent 

Silica (SiOa) 69.53 

Alumioa (AI2O3) 1 1 .65 

Iron (ferric) oxide (Fe208) 4.46 

Carbonate of lime (CaCos) 6 .62 

Carbonate of magnesium (MgCos) *•••• 3* 52 

Potash (K2O) .66 

Soda (NasO) 1.14 

. Organic and volatile matter 2 .95 

Total 100.58 

These analyses, together with a large number of washings 
of the sediment, show that its chief constituent is quartz sand- 
There is always more or less clay in the water. 

The finer sediments. — Experiments have already been made 
by other observers which show that extremely fine material 
held in suspension by water may be retained in suspension for 
an indefinite length of time.f The observations upon Arkansas 
River water point to the same conclusion. A glass jar one 
metre in length and holding six litres, was filled with turbid 
water taken from the river October loth, 1887, and was allowed 
to stand in the Survey office until January i6th, 1888. Within 
four days after it was filled the water had become compara- 
tively clear. Very fine particles continued, however, to float 
about in it until January 15th. That night the weather was cold 
enough to freeze and feathery ice crystals penetrated the 
whole body of the water. As soon as the room was warmed 
and the ice melted, the matter in suspension collected in 
masses resembling strings of cobwebs, in which form it clung 

I ['Analysis by Dr. Jas. Perrin Smith. 

f On the subsidence of particles in liquids, by Prof. Wm. H. Brewer, Memoirs 
Nat. Acad. Sci., Vol. II, p. 165. 

Subsidence of fine solid particles in liquids, by Carl Barus, U. S. Geolc^cal 
:Survey, Bulletin 36, 1886. 
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to the sides of the jar or sank to the bottont, leaving the 
water perfectly clear. 

Dissolved matter.^^The matter in solution bears no constant 
relation to the volume of water, though in a very general way 
it varies inversely with the volume of the water, and ranges 
from II to 70 grains to the U. S. gallon. This dissolved 
matter is principally chlorides of sodium, potassium, and mag- 
nesium, and the carbonates of lime, soda, and magnesia. At 
low stages of the river there is enough sodium chloride in the 
water to give it a decidedly brackish taste. The analyses 
given below represent high and low stages of the water. 

ANALYSIS OF FILTERED ARKANSAS RIVER WATER. 
(Sample collected December 20th, 1888, when the river stood at nine feet on the 

Hypothetical Combination. 

Grains per Per cent, of 
U. S. Gallons. Solids. 

Silica ..\ (Si02) .75 11. 81 

Chloride of sodium (NaCl) x . 96 30 . 87 

Chloride of potassium . * (K.C1) .44 6 . 93 

Sulphate of magnesium (MgS04) .14 2 . 20 

Sulphate of Iron .(FeS04) -43 6.77 

Sulphate of alumina ( Al2(S04)3) .15 2 . 36 

Carbonate of soda (NasCOs) 1.07 16.85 

Carbonate of magnesia (MgCOs) .28 4 . 41 

Carbonate of lime (CaCOa) 1.13 17.80 

Total 6.35 100.00 

Found. 

Silica (Si02) .75 11.83 

Sulphuric acid (SO4) .51 8.04 

Carbonic add \ (COs) i .48 23 . 34 

Chlorine (CI) 1.39 21.92 

Iron (Fe) .16 2 . 52 

Aluminum .«• ' (Al) .02 .32 

Calcium -% (Ca) .45 7.1.0 

Magnesium (^g) .n 1-73 

Potassium (K) .23 3 .63 

Sodium (Na) 1.24 1957 

Total 6.35 100.00 
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ANALYSIS OF* FILTERED ARKANSAS RIVER WATER, LOW STAGE. 
(Sample collected August 22d, 1888, when the liTer stood at 2^ feet od the gage)* 

Hypothetical Combination, 

Grains per Per cent, of 
U. S. Gallons. Solids. 

Silica (SiOa) .85 1.83 

Chloride of sodium (NaCl) 28 .57 61 . 58 

Chloride of potassium (KCI) .68 1.47 

Sulphate of magnesia (MgSO^) 3 . 92 8 . 45 

Sulphate of lime (CaS04) .75 i .62 

Sulphate of iron (FeS04) .05 .11 

Sulphate of Alumina ( Al2(S04)9) .38 .82 

Carbonate of lime (CaCOs) 8.47 18.26^ 

Total i 46.36 100.00 

Found, 

Silica (Si02) .85 1.83 

Sulphuric acid (SO4) 5.90 12.73 

Carbonic acid (COs) 5.08 10.96- 

Chlorine (CI) 17.62 38.91 

Iron (Fe) .02 ..04 

Aluminum.;.^ (Al) , .06 .13 

Calcium (Ca) 3.56 7.68 

Magnesium ....(Mg) .78 1.68 

Potassium (K) .3$ .75 

Sodium (Na) 12.14 26.15 

Total 46.36 100.00 

It will be noticed that at the low stage of water 61.57 P^^ 
cent, of the dissolved matter removed is common salt, and % 
per cent, is Epsom salt. 

This dissolved matter is invisible and consequently not of a 
kind to attract so much attention as the mechanical sediments, 
but the total for a day, a month, or a year, is an impressive 
one. The amount carried down in this form from October, 

1887, to September, 1888, was 6,828,350 tons, and averaged 
569,029 tons per month ; during the" single month of May, 

1888, 1,161,160 tons were carried out in solution. When it is 
remembered that this material has all been dissolved from 
hard rocks within the drainage basin of the Arkansas River 
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some conception can be had of the importance of this method 
of land degradation.* 

The relation existing between the matter in solution and 
that in suspension is what one would naturally expect, viz.: 
when the river is high there is least dissolved and most sus- 
pended matter to the gallon of water, and mce versa. This, 
however, must be regarded as a very general rule to which there 
are many and important exceptions. The results for the 
month of April, 1888, will serve as an example of these re- 
lations. 

During that month eight sets of observations were made 
with the following results : 



TABLE SHOWING THE FLUCTUATING RELATIONS OF SUSPENDED 

TO DISSOLVED MATTER. 





Gage, 
ft. 


Dis. 

cu. ft. 
per sec. 


Grs. pr. 1 


J. S. gal. 


Tons, per day. 


Total 


Date, 1888. 


Sus- 
pended. 


Dis- 
solved. 


Sus- 
pended. 


Dis- 
solved. 


tons 
per day. 


April 9. 


5.75 


19,608 


29.41 


15.41 


26,619.1 


I3'947.7 


40,666.8 


« 13. 


13.65 


62,128 


85.60 


11.00 


235,486.1 


31. 546.1 


267,032.2 


« 14. 


16.30 


92.199 


122.50 


13.60 


519.858.9 


59,880.3 


579,739.2 


•« 16. 


17.00 


98.233 


174.30 


15.30 


793.852.0 


68,476.8 


862,028.8 


« 18. 


1335 


65.512 


1 12.60 


15.70 


ft 

340,517.5 


47.478.9 


387,9964 


" 21. 


10.70 


38,365 


58.50 


15.00 


103,595.8 


26,563.0 


130,158.8 


" 25. 


6.20 


17,627 


45." 7 


43.7* 


36,753.1 


35.605.9 


102,4590 


" 28. 


5.50 


16,214 


31.83 


42.53 


23,822.8 


3 ".83 I.I 


55.6539 



*But little attention has been given to the determination of mineral matter re- 
moved in solution from the land. The observations of hydraulic engineers to whom 
we are indebted for the determination of mechanical sediments, have not usually in- 
cMed the discharge of matter in solution, for the reason, no doubt, that they have 
had to deal practically and principally wiih the mechanical sediments only. De- 
terminal ions of dissolved matter in river waters are given by Bischof (Chemical 
Geolcigy, I, 75-79), Prcstwich (Quar. Jour. Geol. Soc. 1872, LXVI), Geikie (Text- 
Roiik of Geology, 2nd Ed., 353), and by T. Mellard Reade (Chemical Denudation in 
Relation to Geological Time, London 1879). '^^^ estimates of these writers, how- 
e* er. all appear to be based upon a limited number of determinations. 
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Taking the observations for the entire year under considera- 
tion, the matter in solution is equal to about .ji of that in sus- 
pension, or a little more than one-fourth of the total amount re- 
moved. These relations, however, are not constant, as may be 
seen by a comparison of the totals in suspension and solution 
during the individual months or on individual days. In 
November, 1887, for example, the dissolved matter was greatly 
in excess of the suspended matter — more than six times as 
much — while on October 13th, 1891, the suspended matter 
was more than thirteen times the matter in solution. 

T. Mellard Reade* speaks of the constancy of the matter 
removed in solution by streams. However true such a gen- 
eralization may be for the Thames, this series of observations 
shows clearly enough that it is not true of all streams. The 
smallest amount of matter was found in the Arkansas water 
April 13, 1888, when it held 1 1 grains to the U. S. gallon; 
on the 1 8th of August of that year it contained 71.8 grains to 
the U. S. gallon. The fluctuation in the Thames water on the 
other hand varies, according to Prestwich, between 14.93 ^^^ 
19.23 grains per U. S. gallon. f 

This difference in the fluctuation of the dissolved matter 
carried by the two streams is probably due to the fact that the 
Thames drains a region of limestones and limestone soils, so 
that whether its waters come from the surface or from springs 
they flow in either case over the same kind of rock. The Ar- 
kansas on the other hand drains a basin mostly of sandstones 

'Chemical Denudation in Relation to Geological Time, by T. Mellard Keade, 
London, 1879, p. 24. 

fReduoed from Prestwich, Geology I. 107. Bischof in his Chemical Geology, L 
76, gives nine analyses of Thames water, one of which shows 23.22 grains per 
U. S. gallon. 
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and shales from which only underground waters are able to 
remove much lime.* 

Attention is called to the larger percentage of silica in the 
water in times of freshets; 1.83 of the total at low water, and 
II. 8 1 of the total at high water.f The water at low gage 
readings is all spring water, or water that has passed through 
the rocks or soils instead of over them, while that at high 
readings is chiefly surface water. It seems probable, therefore, 
that the silica exposed over the surface of the ground is ren- 
dered more soluble by its exposure to weathering influences 
and to the organic acids of decaying organic matter, than is 
that of the unexposed rocks through and over which under- 
ground waters pass. 

The results. — The following tables are based upon gage read- 
ings for every day of the year, a complete set of velocity and 
discharge observations made and comprehensive samples of 
water collected on 32 days. From these observations interpo- 
lations were made to complete the table. The results of two 
independent sets of interpolations agree so closely that they 

may be regarded as practically the same. 

,11. 1 li .  II.. II - 

*Id order that the results obtained for the Arkansas may be compared with the 
rates of chemical denudation of other hydrographic basins the estimates given by 
Reade are quoted here. 

Rates of chemical denudation by various streams. 

Dissolved matter removed 
Stream. per square mile. 

Rhone • • • . 232.0 long tons per year. 

Thames 149^? « " " " 

Garonne 142.0 " •* " *• 

Seine ; 97.0 •♦ " " «« 

Rhine 92.3 " " " •« 

Danube « 72.7 *• " « " 

Arkansas 43.5 " " <• " 

flnasmuch as only one pair of analyses was made to determine this point it is 
(Kxsible that a generalization on this subject is not to be trusted, in any case it is 
•desirable that other observations be made on this subject. 
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MATERIAL CARRIED BY THE ARKANSAS RIVER PAST LITTLE ROCK 

DURING THE YEAR 1887-8. 

Tons in Tons in Tons in Suspen- 

1887. Suspension. Solution. sion and Solution*^ 

October 377»S57-2 3S4fi7i-9 73".729-« 

November 16,449.9 102,082.4 1 18,532.3 

December 700.558.2 444»o62.5 1,144,620.7 

1888. 

January 230,4oa4 481,925.9 712,326,3 

February 999*39^^0 468,32^5 1 1467718.5 

March 2,391 .281 .0 666.753.5 3>o5S*034.5 

April 4.381,629.2 818.474.6 5,200,i03.8> 

May 6,208.717.0 i,i6i,i6ao 7,369,877.0 

June 4.467»377-4 860,214.0 5»327.59««4 

July '. 296,234.2 « 499,869.2 796,103 4. 

August 1 21 .955-5 383»369-5 505»324-o 

September 1,280,020.6 577*946.4 1,857.967.0 

21,471,578. 6.828,350. 28,299,929. 

The total bulk of this material would make a cube whose 
sides would be 749.2 feet in length.* The total suspended ^ 

*The specific gravity of the suspended matter is assumed to be 213 — an assump-> 
tion based upon an average of seven determinations of the specific gravity of Ark- 
ansas River sediments. It is worthy of note that six of the samples used in these 
determinations were taken from sediments deposited naturally along the rivr, and 
one of them was taken from the water used in making the laboratory determina«» 
tions on sediments. The specific gravity here used is therefore somewhat too high. 
See also Humphreys and Abbot, p. 140 

DETERMINATIONS OF SPBCIPC GRAVITY OF ARKANSAS RIVER SEDIMENTS. 

No, I — Sp. gr. 1. 7921. Collected Nov. 13, 1888, about 40 feet east of the St» 
Louis, Iron Mountain and Southern Railway bridge (upper bridge) on the north 
bank of the river within a few feet of the water's edge. 

m 

No. 2. Sp. gr. 1.7764. Collected Nov. 13, 1888, about 100* feet east of the St» 
Louis, Iron Mountain and Southern Railway bridge, on the north bank of the river. 

No. 3. — Sp. gr. 1.8043. Collected Nov. 13, 1888, about 40 feet west of the St. 
Louis, Iran Mountain and Southern Railway bridge, on the north bank of the river. 

No. 4. — Sp. gr. 1. 801 4. Collected Nov. 13, 1888, about too feet west of the St. 
Louis, Iron Mountain and Southern Railway bridge, on the north bank of the river. 

No. 5. — Sp. gr. 1.8090. Collected at the foot of Spring St. on the south bank of 
the river. A cube of 21.9 grams was dried at 120° C, and allowed to stand several 
days in the air. 

No. 6.— Sp. gr. 1. 1 7603. Collected Nov. 13, 1888, about 15 feet east of the St 
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matter, if spread over the hydrographic basin of the Arkansas 
River above Little Rock — 140,009 square miles* — would have 
a thickness of .000,082 of a foot ; the total dissolved matter 
would have a thickness of .000,024 o^ ^ foot, or the total sus- 
pended and dissolved matter would be .000,106 of a foot in 
thickness. Erosion over this area during the year 1887-8 
therefore took place at thS rate of one foot in 9433 years.f 

The interpolations made in the observations on sediments 
discharged, necessarily detract from the value of the conclu- 
sions reached in regard to the quantity of material carried out 
of the basin. These conclusions must, therefore, be accepted 
only with the confidence to which the methods followed in the 
work entitle them. The means at the command of the Geo- 
logical Survey did not permit the exhaustive observations that 
were desirable ; indeed, that a thoroughly satisfactory set of 
observations should be made with thb modest appropriation of 
a state Geological Survey is quite out of the question. The 
observations have some value, however, on account of their 
never having been made at this point;|; before, and it is hoped 
that no apology is necessary for their pulDlication. But whether 
the work had been thoroughly comprehensive or not, it is evi- 

L^ois, Iron Moantain and Southern Railway bridge, on the south bank of the river. 

Nos. I, 2, 3. 4, and 6 were air-dried. 

No. 7. — Sp. gr. 2.5632. A mixture of the sediment from six bottles of water col- 
lected for sediment determinations. May 2, 1888. 

The specific gravity of the dissolved matter is assigned it from the specific gravi- 
ties of the constituents (in their proper proportions) found by analyzing the filtered 
water. 

*The area of the hydrographic basin above Little Rock was kindly furnished by 
Henry Gannett, of the U. S. Geological Survey. Other estimates make it some- 
What larger. 

{Attention should again be directed to the fact that no account is here taken of 
silts pushed along the bed of the stream. See foot note on p. 157. 

JThe investigations of Humphreys and Abbot include a series of discharge and 
current measurements on the Arkansas River at NapoUon. As those authors point 
out, however, (Physics and Hydraulics of the Miss. River, 1876, pp. 33, 84) the 
water of While River was included in their measurements, although that stream can 
scarcely be regarded as a tributary of the Arkansas. Their results must have been 
considerably modified by the presence of so large a body of comparatively clear 
water. 
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dent from the behavior of this large stream, fed from such a 
large and geologically diversified hydrographic basin, that 
slight and even local changes of meteorologic conditions may 
greatly change the results obtained, or those that would have 
been obtained, had a complete set of observations been made 
daily instead of occasionally. The total here given for the 
year 1887-8 may be twice as large or but half as large as- that 
for the next succeeding year even with the same or nearly the 
same discharge of water. For this reason no estimate of re- 
sults for a longer period based upon these observations, or es- 
timate for any other period of time, can be more than approx- 
imately correct, because the relations of the amount of matter 
carried either in solution or suspension to the volume of water 
are not constant. A perfectly satisfactory* measure of the 
actual work done by such a stream can only be determined by 
a series of observations illpon sediments and dissolved matter 
covering a number of years, atid made in connection with care- 
ful meteorologic observations during the same period over the 
entire hydrographic basin. It is also evident that deductions 
derived from observations upon the Arkansas River are not 
applicable to the study of other streams except in a very gen- 
eral way. 



MAGNETIC OBSERVATIONS AND MERIDIAN 
MONUMENTS ESTABLISHED IN ARKANSAS. 



It was hoped at one time that the Geological Survey might 
be able, during the progress of its work, to make a magnetic 
survey of the State, and to set upon the true meridian at every 
county seat a pair of permanent stone monuments. 

Such a work would be useful to surveyors and in settling dis- 
putes that arise or are liable to arise concerning ** the variation 
of the compass" in making land surveys, and would at the 
same time be an important contribution to our own and to the 
world's knowledge of the earth's magnetism. 

The lack of funds to pay for stone monuments to permantly 
mark the meridian and to pay the traveling expenses of the as- 
sistant doing the work and the lack of time in which to do it 
have prevented its being done by this Survey. A beginning 
was made, however, in 1888, and the meridian was permantly 
marked at a few places where public spirited citizens kindly 
furnished the stone monuments necessary for the purpose. The 
Survey was not provided with the best instruments for the work, 
but the few results obtained are given here for what they are 
worth. 

The determinations were mdde in each case by observations 
upon the elongation of Polaris. With the exception of those 
made at Fayetteville, Washington county, and at Magnet Cove, 
these observations were made by my assistant, Mr. Charles E. 
Taft, with a Heller and Brightly mountain transit having a three 
inch needle. 

Below is a list of the localities at which observations were 
made and descriptions with figures showing the exact positions 
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of the monuments which will enable anyone to find them with- 
out difficulty. The places are named in alphabetical order. 

8° East, Charleston, Franklin county.— At Charleston two 
stone monuments in the court*house yard are buried three feet 
and project six inches from the ground. The top face of each 
monument is six inches square, and has a centre point of fine 
brass wire set in lead. The monuments are about 142 feet 
apart, and the south monument is about 48 feet north from the 
north entrance of the school house. The magnetic variation 
at this meridian at 9 A. M., December 22nd., 1888, was 8^ East. 
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Figure i. The positions of the meridian monuments at Charleston. 
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7° East. Clarendon, Monroe county. — Two stone monuments 

in the court-house yard at Clarendon are 
buried three feet and project eight inches. 
They are 99 feet apart, and a line between 
them is 30 feet west from the southwest 
corner of the court-house. The top face 
of each monument is six inches square, 
and*has a centre point of fine copper wire 
set in lead. The magnetic variation by 
this meridian at 9 A. M., December 5th., 
1888, was 7° East. 
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Figure 2. The positions of the meridian monuments at Clarendon. 
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7° 20' East. Clarksville ^ Johnson county. — Two stone mon- 
uments in the court-house yard are set upon the Clarksville 
meridian. The top face of each is six inches square, and has 
a centre point of brass wire set in lead. The south monument 
is eight feet north of the south line of the court-house yard, the 
north monument is ten feet south of the north line of the court- 
house yard. The monuments are about 140 feet apart and a 
line drawn between them is about nineteen feet from the norths 
east corner of the court-house. The magnetic variation by this 
meridian at lO A. M., December 28th., 1888, was 7^ 20' East. 
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FiGURB 3. Thi positions of the meridian monuments at Clarksville, 

8® East. Fayetteville^ Washington county. — Two sandstone 
posts with copper centre points imbedded in lead were planted 
in the court-house yard as shown in the figure below. The in- 
strument used was a Gurley transit having a five inch needle. 
The observations were made on the western elongation of Pol- 
aris on the night of December 21, 1888. The telescope was 
plunged and reversed for several successive sights^ in order to 
eliminate any error in collimation, and the mean of the obser- 
vations was taken as the true line. 

Observations from different points in the yard of the court- 
house showed local attraction. To get rid of this a vernier 
line was run down Block street about 200 feet from the square 
to a point where there seemed to be no local attraction. 

At the south post the variation of the needle is 9° 10' East, 
of which 1° 10' is local and must be substracted. At the north 
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post it is 7^ 50' East, of which lO, is local and this must be ad- 
ded to thc*7^ 50' to obtain the true declination at any time. 
The Fayetteville observations were made by assistant Arthur 
Winslow. 
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Figure 4. The positions of the meridian monuments at FayettevilU. 

6° 15' East. Forrest Cityy SU Francis county, — ^The varia-* 
tion at 9 A. M., November 24th., 1888, was 6° 15' East. The 
stones for permanent record not being ready, two stakes were 
driven in the ground about 125 feet apart, with a small tack in 
the head of each. A line drawn through both tacks is the true 
meridian. The stakes are 400 feet west of the school-house^ 
on the north side of the street. 
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Figure 5. TKt positions of the meridian monuments at Forrest City, 

8° 25' East. Fort Smithy Sebastian county. — At Fort Smttb 
there are two stone monuments in the park that is bounded on 
the north by SuUivan street, south by Cabell street, east by 
Mayer street, and west by Beckle street. The monuments are 
buried three feet and project one foot from the ground. The 
top face of each monument is seven inches square, and has a 
centre point of fine brass wire set in lead. The monuments- 
are about 362 feet apart, the north monument is about 1 12 feet 
south fron) the south line of Sullivan street, and about 230 feet 
west from the west line of Mayer street. The magnetic varia- 
tion at this mefidian at 9 A. M., December 19th., 1888, was 
8^ 25' East. 
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Figure 6. The positions of the meridian monuments at Fort Smith. 

7® 50' East. Greenwood, Sebastian county. — Two stone mon- 
uments in the court-house yard at Greenwood are buried three 



172 



ANNUAL REPORT STATE GEOLOGIST. 



feet and project one foot above the ground. The top face of 
each monument is six inches square and has a centre point of 
fine brass wire set in lead. The monuments are about 112 feet 
apart, and a line joining them is about 24 feet east from the 
east door of the court-hoijse. The north nionument is about 
-8 feet south from the north side of the court-house yard. The 
magnetic variation by this meridian at 9 A. M., December 21st., 
€888, was 7° 50' East. 
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Figure 7. The posUions of the meridian monuments at Greenwood, 

6° 12' East. Helena, Phillips county. — The stone monu- 
•ments in the court-house yard at Helena are buried three feet 
and project eight inches above the ground. The monuments 
are about 207 feet apart and thirty feet west of the east line of 
the yard. The top face of each monument is six inches square 
and has a centre point of fine copper wire set in lead. The 
magnetic variation by this meridian at 9 A. M., December jrd.^ 
1888, was 6° 12' East. 
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Figure 8. The positions of the meridian monuments at Helena. 

y^ East. Lonoke, I^noke county. — The two stone monuments- 
in the court-house yard at Lonoke are buried three feet and 
project one foot. They are about 105 feet apart, and the me- 
ridian line is 33 feet west from the court-house front door. 
The top face of each monument is seven inches square and has 
a centre point of fine copper wire set in lead. The magnetic 
variation by this meridian at 9 A. M., December 7th., 1888, was 
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Figure 9. Tht positions of the meridian monuments at Lonoke, 

1 5° 1 5 ' East. Magnet Cove, Hot Spring county. — Two rough 
stone monuments weie planted in the open field in the valley 
near the road on the east side of Cove Creek about 400 yards 
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west of John F. Moore's house, and on the north side of the 
Magnet Cove — Hot Springs Road. The declination at this , 
station at 8 A. M., April loth., i888, was 15° 15' East. 

The great local variations in and about Magnet Cove made 
compass surveying untrustworthy, and the topographic map 
of the Cove made by the Geological Survey was therefore 
based upon a series of traverse lines. During the progress of 
the work observations of magnetic disturbances were made at 
several places in the Cove. The compass needle varied all the 
way from 44° East to 6' West of the true meridian. The last 
mentioned observation was made at the Methodist Church east 
of the Cove, the former was made in the highly disturbed area 
in section 13 on the Hot Springs wagon road. The line of no 
variation passes just west of the Methodist Church. 

Except that at the initial point, these determinations were 
made by Mr. W. J. Hutcherson in 1888. 

During the progress of his work upon the Igneous Rocks 
of Magnet Cove Dr. J. Francis Williams became interested in 
the magnetic disturbances in that region and made a number 
of observations the principal results of which are given here.^ 

*' From the personal observations of the writer and from 
readings taken by Mr. W. J. Hutche'rson, the topographer who 
made the contour map of Magnet Cove, * * * * it Has 
been found that on the bed of magnetic iron ore the compass 
is of no use whatever. An engineer's transit, with a short 
needle, was set up on the top of the hill (N. E. corner of N. 
W. J of S. W. i of section 20, 3 S., 17 W.), and a stake about 
two hundred yards west was taken as a point at which to sight. 
The bearing was taken and the transit was moved ten feet 
further east and the bearing taken again. A difference of 13® 
30' in the bearing of the stake was observed. The transit was 
then placed fifteen feet south of the original point and a diflfer-- 
ence of 15^ was found to exist between the bearings of the 
stake taken from that point and the original station. This 

* Annual Report of the Geological Survey of Arkansas for 1890, Vol. II., pp. 170- 
<73 with isogonic chart of Magnet Cove. 
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shows conclusively that no reliance can be placed upon com- 
pass readings on or near the loadstone region. 

" The normal amount of the magnetic declination as determ- 
ined by the position of Magnet Cove with reference to the 
general isogonic lines of the state would be about S^* east iii 
1890. It will be seen, however, by an inspection of the isog- 
onic chart (Plate 13) that, about half a mile east of the magnet 
ore bed the declination becomes zero and the needle points due 
north, while at a somewhat greater distance west of the same 
point the normal declination is nearly doubled. It is evident, 
therefore, that the effect of the magnetic force centered in this 
ore bed amounts to about 8^ and that this extends to a distance 
of about a mile west and half a mile east of the distributing 
area. 

" On the western side of Magnet Cove an area of still greater 
magnetic declination occurs. Here the variation is due to 
quantities of fine magnetic sand which, although apparently 
entirely superficial, exerts a great influence upon the needle. 
Its. maximum effect is at a point about half a mile west of the 
school-house on the hill (centre of section 24, 3 S., 18 W., near 
the north line) and amounts to about 44^. The isogonic lines 
here come so near together and are so uncertain in their posit- 
ions that but little reliance can be placed upon them. 

"There is another strongly disturbed region at the northeast 
corner of the area included in the chart. In this case the 
cause of the disturbance is a mass of lodestone quite similar 
in character to that in the centre of the Cove. This deposit is 
much smaller than the ' lodestone bed ' and less of the ore ap- 
pears on the surface. It is evident, however, that it is present 
in sufficient quantities to have a strong influence upon the 
bearing of the magnetic needle." 

6° 20' East. Marianna, Lee county, — Two stone monuments 

*See Report of the Supt. of the U. S. Coast and Geodotic Survey for 1889. 
Washington, 1890^ Appendix No. ii, 1889. " The distribution of the magnetic de- 
clination in the United States for the epoch 1890.*' By Charles A. Schott, p. 246. 
See also the observations on magnetic declination made by the Geological Survey 
of Arkansas and recorded in the annual report for 1 891. 
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were planted in the school-yard, buried three feet and project- 
ing three inches from the ground. They are about 125 feet 
apart and twenty feet west of the east side of the school-yard. 
The top face of each monument is six inches square and has a 
tentre point of fine brass wire set in lead. The magnetic vari- 
ation by this meridian at 9 A. M., November 28th., 1888, was 
6^ 20' East. 
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Figure 10. TAe positions of the meridian monuments at Afarianntu 
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INTRODUCTION. 



In the effort to work up the natural history of Arkansas the 
Geological Survey was fortunate enough to induce Mr. F. A. 
Sampson, of Sedalia; Missouri, to undertake the preparation of 
a list of the Mollusca. Mr. Sampson is better acquainted with 
the Mollusca of the State than any one else, for besides hav- 
ing collected here for many years, his acquaintance with the 
physical features of the State, and with local collectors has 
enabled him to get together the best collection of Arkansas 
shells thus far made. 

Mr. Sampson published an article upon Arkansas Shells, 
with a list, in the Kansas City Review of Science for May, 1883, 
and also in the American Naturalist ior January, 1887. Since 
those articles were published he has done considerable collect- 
ing and has been able to extend the number of species found. 
The present list, however, must still be regarded as preliminary, 
for a complete list can be made only after long and careful 
search in all parts of the State. 

In the present paper the land shells are arranged according 
to Binney's latest work, and the other shells are generally ar- 
ranged according to the Smithsonian publications. 

The Binney collection referred to is that of W. G. Binney, 
donated by him to the National Museum. 

Following the name of each species is a list of the counties 
in which it has been found, and the number of specimens from 
that county in Mr. Sampson's Arkansas collection. In many 
cases the number given is also the total number found in the 
county. 

The authority for the locality is given after the name of the 
county except in cases where Mr. Sampson himself is the col- 
lector, when no name is given. 

More species have been found in Carroll than in any other 
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county — 48 exclusive of the Unionida^, which are not included 
in this report. 

It should be stated in this connection that several years ago 
Professor R. Ellsworth Call, of Louisville, Kentucky, prepared 
for this Survey a valuable list and paper upon the Unionids of 
Arkansas, but unfortunately the delay in its publication in- 
duced him, to withdraw his paper, much to our regret, for pub- 
lication elsewhere. 

Mr. Sampson wishes to acknowledge his obligation to Pro- 
fessor Call for assistance and the identification of some of the 
species given in the present list ; also to C. C. Allen, of Florida^ 
formerly of Eureka Springs, and to O. A. Crandall, of Sedalia, 
Missouri, for specimens collected by them, and to Dr. V. 
Sterki, of New Philadelphia, Ohio, for examining the Pupidae. 

JOHN C. BRANNER. 
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PULMONATA OEOFHILA. 

MONOTREMATA. 

HOLOGNATHA, 

SELENITID^. 

1. Se Unites concava Say. 

Carroll, 2 ; Independence, 3 ; Cross (Call) ; Saline 
(Call). 

LIMACID^. 

2. Limax campestris Binn. 

Carroll ; Crawford ; Sebastian ; Pulaski ; Franklin ; 
Perry; Nevada. 

Specimens from Franklin county were of unusual 
size, being nearly two inches in length. 

3. Zonites friabilis W. G. B. 

Carroll, 4; Garland, 4; Helena, Phillips (Binn. Coll.); 
Independence; 3. 

In the southwest this species takes the place of Z. 
fuliginosus, I have it also from Fort Scott, Kansas, 
Carthage and other places in Missouri. 

4. Zonites Icevigatus Pfeiffer. 

Binney states in his Manual of North American 
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Shells that this species is found from Pennsylvania^ to 
Arkansas. 

5. Zonites demissus Binn. 

Pulaski, I ; Hot Spring, i ; Independence, I ; Ran- 
dolph; Hot Springs, Garland (Binn. Coll.). 

A single specimen only was found by me in the first 
three counties. 

6. Zonites brittsi Pils. 

Garland, 6.; (Type lot). 

A number of specimens were collected by Mr. R. 
A. Blair, of Sedalia, Missouri, at Gillen's Spring, four 
miles east of Hot Springs, which have since been de- 
scribed by Mr. Pilsbry in Nautilus^ volume V., p. 99^ 
January, 1892. They are very close to Z. demissus, 
but have closed umbilicus. Shells of all sizes have 
the internal thickening of the peristome, from which 
it would seem that as the shell enlarges this white 
added matter is dissolved away leaving the shell of 
ordinary thickness except near the aperture. 

7. Zonites ligerus Say. 

Franklin, 2; Sebastian, i ; Jackson, 6; Independence, 
6 ; Cross, I . 

In considerable numbers at Newport, in Jacksoa 
county ; scarce in other counties. At Newport they 
were found on low ground, and, were considerably^ 
larger than in the other counties. 

8. Zonites arboreus Say. 

Carroll, 2; Benton, 20; Washington, 9; Sebastian, 4; 
Crawford, i; Franklin, 15; Conway, 3; Pulaski, !• 
Garland, i ; Hot Spring, 2 ; Hempstead, 3 ; Nevada, 
2 ; Yell, I ; Cross, 2 ; Forrest City, St. Francis (Call). 

9. Zonites viridulus Mke. 

Carroll, 2 ; Benton, 4 ; Crawford, 7 ; Conway ; Sebas- 
stian. 
10. Zonites indentatus Say. 

Carroll, 16; Benton, 10; Washington, 3; Crawford, 3; 
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' Sebastian, 5 ; Franktin, 4 ; Conway, 4 ; Pulaski, I ; 
Clark, I ; Hempstead, i ; Nevada, 2 ; Yell, i ; Cross, i. 

11. Zonites minusculus Binn. 

Carroll, i ; Crawford, i ; Franklin, 9; Conway, 3; Pu- 
laski, I ; Nevada. 

At Mulberry in Franklin county I found a number 
of specimens, and from each of the other counties 
only from one to three. 

12. Zonites placentula Schutt* 

Hot Spring ; Garland (Binney's Manual). 

1 3. 2^nites fulvus .Drap. 

Crawford, i ; Franklin, i^ Conway, 13. 

14. Zonites f 

Washington, I. 

Very much in size and general appearance like ar- 
boreus, but of six whorls. 

15. Zonites f 

On the Boston Mountains in Crawford county I 
found a shell bearing considerable resemblance to Z. 
limatulus Ward, but of only 3 mm. diameter, more 
depressed, sutures* less impressed and outer whorl 
more rounded. 

16. Zonites gularis Say. 

Malvern, Hot Spring, I. 
A single specimen found. 

PHILOMYCED^. 

17. Tebennophorus caroliniensis Bosc. 

Carroll ; Crawford ; Sebastian ; Franklin ; Pulaski ; St. 
Francis (Call). 

HEL.I€1I>J£:. 

18. Patula solitaria Say. 

Carroll, 5. 

A few shells were found near Eureka Springs, of 
small size and much elevated. Binney notes in his 
Manual that he has never received it from south of 
Missouri. 



184 ANNUAL REPORT STATE GEOLOGIST. 

19. Patula altemata Say. 

Carroll, 1 1 ; Washington, 4 ; Crawford, 7 ; Sebastian, 
8; Franklin, 13; Garland, I ; Nevada, 6; Conway, 7; 
Perry, 5 ; Yell, 5 ; Clark, 2. 

From the first county the shells do not differ much 
from those from more northern localities, but from 
the others they are darker and much heavier ribbed. 
* The state collection has specimens from the Post- 
pliocene of Clark county. 

20. Patula perspecHva Say. 

Carroll, 14; Benton, 5; Crawford, i; Cross, 2; Inde- 
pendence, 7. 

In abundance in the first county and but few in the 
others. 

21. Helicodisfus lineatus Say. 

Carroll, i. 

22. Strobila labyrinthica Say. 

Crawford, 2; Benton; Carroll; Nevada. 

One of the two specimens found in the first county 
was under the same log with the only Zonites fulvus 
found in the same county. 

23. Polygyra texasiana Moricand. 

Sebastian; Nevada. 

All of the specimens I ha^e seen of this species are 
of a pale horn color, with quite prominent ribs on the 
upper surface, teeth on peristome not far apart and 
pointing towards each other, the parietal tooth dis* 
tinctly connecting the extremeties of the peristome. 
In Sebastian county I found three shells having all 
these characteristics. Opposite Fort Smith in Indian 
Territory the species is quite plentiful. 

24. Polygyra triodontoides Bland. 

Washington, 6 ; Sebastian, 6. 

Shells similar to the above, but thinner, sub-pelucid 
and of a darker color, the teeth on the peristome fur- 
ther apart, and the basal ones pointing rather to the 
base than to the other tooth. The parietal tooth is 
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much smaller and does not distinctly connect the mar- 
gins of the peristome. 

25. Polygyra jacksoni Bland. 

Carroll, 5; Washington, 6; Crawford, 3, 6; Sebas- 
tian, 6; Franklin, 5. 

At Eureka-Springs in Carroll county this rare spe- 
cies occurs in considerable numbers among the gravel 
and small stones on the hill sides and rarely under 
large stones. The size was typical, being about 7 mm. 
in diameter, and varying but little. 

On the bluffs of the Arkansas River at Van Buren 
the size is much larger varying from 8-7 to 9-8 mm. 
diameters. At this place they are rather plentiful 
under large stones and high up on the sides of the river 
bluffs. At the other points in this county, and in 
other counties named, except Sebastian, they are of 
ordinary size, while in the latter they are nearly as 
large as those from Van Buren. In Franklin county 
they were found under some rails on the side of the 
bluff but little above the river bottom. 

26. Polygyra dorfeuilliana Lea. 

Hempstead, 4; Hot Springs, Garland (Binn. Coll.), 5 ; 
Nevada, 5 ; Mammoth Spring, Fulton, 7. 

Four shells of 7 mm. diameter were found at Hope 
in the first county. 

27. Polygyra dorfeuilliana Lea. 

Var. sampsoni Wetherby. 
Carroll, 12; Benton, 5 ; Washington, 2 ; Crawford, 7, 
5 ; Franklin, i ; PulaSki, 2 ; Johnson, 2 ; Perry, 2 ; 
Garland, 6. 

In Carroll county this variety occurs in large num- 
bers, frequently fifteen or twenty under a single stone. 
The specimens vary in size from ioJ-8| mm. to J-f>\ 
mm. diameters, and in Benton they are still smaller, 
7-5^ mm. These were from some timber on the 
prairie. 

On the bluffs at Van Buren where the P, jacksoni 
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are unusually large none were found, though at a 
lower point on the blufT not far away some larger 
than the average size were obtained. On the Boston 
Mountains in the same county they are considerably 
smaller. 

28. Polygyra leporina Gld. 

Crawford, 3 ; Sebastian, 3 ; Franklin^ 3 ; Conway, 3 ; 
Pulaski, 5 ; Clark, 3 ; Perry, 3. 

This species inhabits low or bottom lands and is not 
abundant anywhere. 

At Argenta, Pulaski county, it was found under all 
cedar logs at the railroad yards, but none under pine. 
In fact it is very seldom that a shell of any kind is 
found under pine logs. 

29. Stenotrema labrosum Bland. 

Carroll, 5 ; Benton, 6 ; Washington, I ; Crawford, 6 ; 
Franklin ; Johnson, 5 ; Garland ; Washita Springs, 
Montgomery, (Binn. Coll.) ; Conway, 7 ; Perry, 4 ; 
Yell, I ; Independence, 4. 

In the first county in considerable abundance at 
Eureka Springs; at Van Buren, Crawford county, they 
are the largest, they are but 8 mm. in diameter in 
Johnson county. 

30. Stenotrema edgatianum Lea. 

Binney's Manual of American Land Shells g^ves^ 
this as found in the State. 

31. Stenotrema stenotremum Fer. 

Clark, 3 ; Garland(Smithsonian Coll.); Independence, 4» 

32. Stenotrema monodon Racl^. 

Crawford, 4 ; Sebastian, 2. 

The variety fratema was found in these two counties^ 
and in large numbers in Indian Territory opposite 
Fort Smith. 

33. Stenotrema leaii Ward. 

Benton, 10; Washington, 6 ; Carroll; Nevada. 

34. Triodopsis obstricta Say. 

Independence, i. 
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The only specimen found shows several differences 
from Indiana and Tennessee specimens in my collec- 
tion, being smaller, 26^-18 mm. diameters, spire more . 
flattened, superior tooth on peristome smaller, and de- 
cidedly more coarsely striated. 

35. Triodopsis appressa Say. 

Carroll, 3; Crawford, 6; Jackson, 4; Helena, Phillips- 
(Binn. Coll.) ; Johnson, 2. 

From the bluffs of White River, Carroll county, the 
shells*of this species were thin and of a light horn^ 
color with no indication of tooth on the peristome 
even on the basal side, ana with striae very fine, so- 
that the shells were somewhat glabrous. The largest 
were 21 J-18 mm. and of nearly six whorls. They re-^ 
mind one very strongly of M, roemeri. 

On the bluffs of the Arkansas, at Van Buren, the 
same variety was found, the largest observed being 
19-16 mm. 

From Jackson county the shells were much more 
elevated, of a reddish horn color, with strong rib-like 
striae, and with tooth on the basal side of the peristome 
more pronounced than in the typical shell, and with 
the peristome heavier and more reflected. They were 
of Ave whorls, and 19-16^ mm. diameters. 

36. Triodopsis inflecta Say. 

Carroll, 14; Benton, 8; Washington, 8 ; Crawford, 5 ; 
Sebastian, 7; Franklin, 9; Johnson, i ; Conway, 7, 3; 
Garland, i ; Hot Spring, I ; Clark, 5 ; Jackson, 3 ;. 
Perry, 7; Yell, 7; Independence, 7 ; Pope, 8; Cross, 
2 ; Fulton, 4. 

In Carroll county of light color and ii-io mm. di- 
ameters. Similar but darker ones from the other 
counties. In Crawford, Jackson and some other 
counties, some were of ordinary size, while others were 
12-10 mm. diameters and much elevated. 

In Franklin county they varied from 9-8 to il-io 
mm., but were mostly of the smaller size. 
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37. Triodopsis edeniata Sampson. 

Crawford, 3. 

On the Boston Mountains I 
found some shells which may be 
described as follows : 

Shell imperforate, depressed, with granulate stria- 
tions, thickly covered with hair-like projections » 
whorls 5, the last strongly contracted at the aperture ; 
suture not much impressed ; spire short, obtuse ; pari- 
etal wall with a long arcuated white tooth ; umbilicus 
impressed, aperture contracted by a deep indentation 
behind the peristome ; on the inner margin of the 
peristome are two enlargements of obsolete teeth, 
one near the base, the other midway between it and 
the right terminus of the peristome. Some speci- 
mens show no traces of these enlargements. Greater 
diameter, 13 J, lesser, 12, height, 7 mm. 

Triodopsis inflecta in Arkansas varies from 9 to 12 
mm. in diameter, and the larger shells in general ap- 
pearance are very much like this species with the excep- 
tion of the teeth on the peristome. Had I found but 
one or two specimens I would have taken them to be 
immature inflecta of large size, but I got a dozen livings 
and dead shells during the latter part of February, and 
they were all destitute of peristome teeth, and are as 
much entitled to specific distinction as T. rugeli, Schutt. 
in which the difference from inflecta is the distance of 
the upper tooth of the peristome within the aperature. 

In this species the enlargements of the peristome 
correspond in position with the teeth of inflectay but 
it is hardly proper to call them teeth, the thinner shells 
being as clear of teeth as a typical Mesodon, and only 
the old thickened shells have the obsolete teeth. They 
attain a size some-what larger than the largest speci- 
mens of inflecta in the Binney collection. 

Professor R. E. Call believes them to be T. appressa 
minor, but they seem to be nearer inflecta than ap* 
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pressay and if rtot a good species, they are certainly a 
well marked variety. The discription of this species 
was published in Nautilus in December, 1889. 

38. Triodopsis fallax Say. 

Carroll, 5, 2 ; Benton, i. ^ 

A small variety 10 to 1 1 mm. diameter was found in 
considerable numbers at Eureka Springs, a part of 
them albinos. In Benton county only a single shell 
was obtained. 

39. Triodopsis vultuosa Gld. 

Benton, 3 ; Washington, 2 ; Crawford, i ; Sebastian,. 
I ; Nevada (Crandall). 

Binney gives this species as occuring in Arkansas 
and Texas, but I have found it as far north as Benton 
county and Sedalia, Missouri. 

There seems to be very little variation in it in the 
different counties named, from each of which from 
one to three specimens were obtained. 

In December, 1888, a number were found at Rogers, 
in the first county, and all of them occurred in pairs 
under logs. 

40. Misodon albolabris Say. 

Carroll, 7, 4, 3; Benton, 4; Sebastian, i; Crawford, 
I; Garland, 2 ; Washington; White (Call) ; Johnson,, 
i; Nevada, 5; Independence, I. 

At Eureka Springs the country is mountainous, and 
the valleys very narrow, having on the sides ledges 
of rocks making almost continuous walls, and gradu- 
ally ascending from the beds of the streams high up 
the hill sides. Along these ledges many shells may 
be found, and in the spring and summer the different 
species of Mesodon adhere to the rocks on the under 
side of the edges. 

This species is of much lighter color and more 
transparent than the specimens found in the states 
further east. I have shells from Indiana about 29 mm.; 
from Sedalia, Missouri, 25 to 31 mm.; from Eureka 
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Springs up to 34 mm. Of them Prof. Wetherby says : 
" Specimens of the average size have the spire very 
much depressed, the aperture correspondingly elon- 
gated transversely and the surface very highly polished. 
The reflection of ^e peristome is muctw narrower, by 
its being somewhat folded. It is a very distinct vari- 
ety, which I have not before seen." 

There is also a smaller variety darker* colored,' 
thicker, and more elevated, which has been named 
variety alleni by Wetherby, in honor of Mr. C. C. Al- 
len, formerly of Eureka Springs. The two varieties 
were found together, and along with them variety 
minor^ being still smaller than alleni^ and more like 
the large specimens. 

The single shell found in Sebastian county and the 
two in Garland county were of the larger variety, while 
two from Rogers, in Benton county, were small, 22-19 
mm. and 21-17 mm. diameter. Those from Nevada 
county were also small. 

41. Mesodon divestus -Gld. 

Carroll, 5 ; Benton, 5 ; Crawford, 2; Franklin, 2; Gar- 
land, 2 ; Sebastian ; Conway, I ; Yell, 6. 

This rare shell was found in considerable numbers 
at Eureka Springs, along with albolabris, thyroides and 
exoletus. The size was typical, 18-15 "^d^* 

Those from Benton county were only 14-12 to 15- 
13 mm. Very few were found, except in the first 
county, and these were larger than from any other 
county. 

42. Mesodon elevatus Say. 

Carroll, 3 ; Benton, i ; Crawford, 2 ; Clark, i ; Jack- 
son, 2 ; Augusta, WoodruflF (Call). 

Differing but little from more northern localities. 
Found on low ground or adjacent thereto. 

43. Mesodon exoletus Binn. 

Carroll, 2, 6; Benton, i ; Washington, i.. 
The specimens vary greatly in size, those from near 
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the White River in Carroll county being 25 mm. in 
diameters. 

Those from Eureka Springs in the same county were 
much smaller, as low as 21 mm. diameters, and con- 
cerning which Mr. Binney writes, *' I think them very 
curious." 

From Rogers, in Benton county, and from Wash- 
ington county they are still smaller, being only 18^ 
mm. diameters, dnd are not easily distinguished from 
the small thyroides buccuUntus wit]^ closed umbilicus. 
For some time after the lip is formed the shell is thin, 
and has no parietal toot}i, but it afterwards thickens 
and a rather heavy tooth is formed. 

One interesting pathological specimen shows that a 
part of the shell had been broken away, and after- 
wards a new peristome formed, with a new parietal 
tooth about two mm. back of the first one. 
44. Mesodon thyroides Say. 

Carroll; Benton, 4; Crawford, 3; Sebastian, 2; Fran- 
klin, 4; Conway, i; Pulaski, 3; Jackson, 3; Nevada, 
1, 4 ; St. Francis (Call) ; Perry, i ; Yell ; Johnson, i ; 
Independence, 2 ; Cross, 2. 

This species was originally described as of 22-19 
mm. diameters, but I have it from Indiana 28-23 mm., 
and from Ohio and Missouri nearly as large. 

From Carroll county the shells were 22-19^^ mm., 
and were found along with albolabris, exoletus and di^ 
vestuSf near to and on the underside of the ledges be- 
fore mentioned. These specimens have been identi- 
fied by various persons as buccuUntus^ but some from 
Benton county seem more properly of that variety. 
They were 18-15 mm., and from Rogers, ,. in that 
county, one was 16-13^-9 mm. One had a parietal 
tooth, but the others did not show any and could be 
distinguished from clausus only by their less height. 

A few days before the death of Mr. Tryon, I asked 
him to show me the difference between such speci- 
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mens and cldusus, from the specimens in the collec- 
tion of the Philadelphia Academy. Sending Mr. Pils- 
bry with me, the latter found some clausus fastened 
on cards with bucculentuSy and some bucculentus on 
cards with clausus^ showing how close the resemblance 
was. 

Two shells from Sebastian county, though appar- 
ently mature, had no parietal tooth. The shells from 
Argenta were gathered in December, and the most of 
them had no lips formed, While those that did, had no 
parietal tooth. The mature ones were of much lighter 
color than the younger ones. 

The largest found was from Newport, being 24-20 
mm. At Mulberry, in Franklin county, they vary in 
size and color, three being about 20-17 nim.» one of 
them much redder than the others. Three from the 
same place are 19^^-14^ mm. and with covered umbil- 
icus, while two others are 16J-14 mm. 

Professor Call found them abundant in St. Francis 
county, along Little Crow Creek near Forrest City. 
45« Mesodon clausus Say. 

Carroll, 5 ; Clark. 2 ; St. Francis (Call) ; Yell, i ; 
Washington. 

46. Mesodon ktowcensis Simpson. 

Var, arkansensis Pils. 
Garland, 5 (Type lots). 

47. Dorcasia berlandieriana Moricand. 

* Binney's Manual gives this species as occurring in 
Arkansas and Texas. It probably occurs in the south- 
western part of this State. 

BULIMULID^. 

48. BuRmulus dealbatus Say. 

Carroll, 6 ; Crawford, 3, 5 ; Franklin, I ; Garland 
(Smithsonian Coll.) ; Benton, 4. 

I have this not only from northern Arkansas, but 
from as far north as Cooper county, in central Missouri. 
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PTJPIDJE. 

49. Pupa fallax Say, 

Carroll, 20; Franklin, 30; Pulaski, 14. 

50. Pupa armifera Say. 

Carroll, 20; Washinp^ton, 15; Sebastian, i; Franklin, 
15; Crawford, 2; Conway, 13; Helena, Phillips (Call). 

51. Pupa contracta Say. 

Benton, 3 ; Sebastian, 2 ; Carroll ; Helena, Phillips 
(Call). 

52. Pupa procera G\6, 

Carroll, i. 

ELASMOGNATHA. 
SUCCINIDJE. 

53. Succinea ovalis Gld. 

Carroll, 3. 

54. Succinea avara Say. 

Carroll, i ; Franklin, 7; Conway, i ; Jackson, 5 ; Perry, 
2; Hempstead, i. 

55. Succinea obliqua Say. 

In the Binney collection are specimens from the 
state, but the county is not given. 

HEt.ICINII>^. 

56. Helicina orbiculata Say. 

Carroll, 1 1 ; Benton, i ; Hot Springs, Garland (Smith- 
sonian collection). 

FULMONATA LIMNOFHILA. 

LIMXJEID^. 

Sub-Family LiMNiEiNiE. 

57. Limncea humilis Say. 

Leatherwood Creek, Carroll, 20 ; White River, Jack- 
son, i; Mammoth Spring, Fulton, i. 

A single dead shell was found at Eureka Springs in 
a small stream which contained plenty of Pisidium and 
Ancylus, and no living shell was found until ten years 
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later, when they were found in abundance a mile or 
two below the town. 

58. LdmncBU columella Say. 

Illinois Creek, Washington, 4 ; Vache Grasse Creek, 
Sebastian, 6; Big Creek, Sebastian, 4; Ouachita River, 
Hot Spring, 7 ; Johnson, 9. 

59. Physa gyrina Say. 

Carroll; Washington; Hot Spring; Clark; Crawford; 
Franklin ; Benton. (30 lots averaging about 10 shells 
each). 

As usual with the species of this genus the size and 

• 

shape vary much, and in some cases it is rather diffi- 
cult to place the specimens in either of the two rec- 
ognized common species. 

In a small pool in the bed of a stream which latter 
had apparently been dry for a long time, near Mul- 
berry, Franklin county, the shells were quite abundant, 
the leaves in the wdter being almost covered with them. 
The water seemed to be from a spring ; a few rods 
above was a large hole with water but no shells in it. 
Those found were thickly coated with black, and when 
cleaned were of a decidedly reddish tinge, the lips 
much thickened on the inside and of a red color, the 
corresponding line on the outside being yellowish ; 
shell firm and thick ; spire gradually acuminating to a 
sharp point ; suture considerably indented ; whorls 6 ; 
length 1 1 mm.; length of opening 7J mm. The same 
variety was found in several counties. 

Some specimens gathered by me in West Leather- 
wood Creek at Eureka Springs in Carroll county have 
been named Physa albofilata by Mr. C. F. Ancey, of 
Marseilles, France, but I do not know whether the des- 
cription has yet been published. T^ey differ from the 
typical gyrina in having the body whorl large as in 
heterostropha but with the opening smaller, seldom 
reaching two-thirds of the length, whorls few, about 4 
or 5, the first being eroded at two localities in West 
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Leatherwood Creek, but not in a small stream empty- 
ing into it close by. The white lines showing rests of 
growth are distinct and numerous in sonre and in 
others wanting. 

The largest and finest shells were gathered in June 
and July, 1 88 1, when they were very plentiful. In 
March, 1886, they wei'e found in the smaller stream 
only, and were of small size and few in numbers. In 
November, 1886, and November, 1887, none were 
found at any of these localities. In December, 1888, 
the shells were rather plentiful, and in July, 1890, and 
in July, i89i,.they were abundant in the side stream, 
of large size, and not eroded. 

West of White River in the same county the shells 
did not have so large a. body whorl, and were of six 
whorls. From the head waters of Sugar Creek in Ben- 
ton county, the same shell was found ; aperture two- 
thirds of the length, six whorls, many white lines and 
the same general appearance as the Eureka Springs 
shells. 

Some of the Eureka Springs shells measured were 
9J-7, 16-11, l7j-i2 and 20-13 mm. diameters. 

Other varieties of gyrina and heterostropha were 
found, but no attempt will be made in this report to 
identify them with names that have been published. 
■60. Physa heterostropha Say, 

Sebastian; Washington; Pond at Dardanelle, Yell. 
(Six lots averaging six shells each). 

The same variation is found in this as in the pre- 
ceeding. From a pond in Washington county the 
variation was from the bulky shape of this species, to 
that o{ gyrina, 

Sub-Family PLANORBiNiE. 

^i. Planorbis trivolvis Say. 

Benton, 7; Carroll; Pond at Fayetteville, Washing- 
ton, 7; Vache Grasse Creek, Sebastian, 7; Little 
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Vache Grasse Creek, Sebastian, 4; Big Creek, Se- 
bastian, 10; Lake, Newport, Jackson, i; Pond at 
Knobel, 3 ; Mammoth Spring. Fulton, 4. 

62. Planorbis vicarinatus. 

White River, Carroll, 8; Big Creek, Sebastian,' i; 
Ouachita River, Hot spring, 3. 

Sub-Family Ancylin^. 

63. Ancylus tardus Say. 

Carroll; Washington; Big Creek, Sebastian ; Benton. 
In 1 88 1 the several streams about Eureka Springs 
had great numbers of this species. In one the shells 
were quite large and scarce; in June, but a month 
later none were found of more than half the size, but 
they were in great numbers. There is considerable 
variation in the specimens and none of them corres* 
pond exactly with the description of this or any of 
the other species. 

OPESCULATED SHELLS. 

VIVIPARID^. 

64. Vivipara contectoides W. G. Binney. 

Lake at Newport, Jackson, 6. 

65. Vivipara subpurpurea Say. 

White River, Jackson, 6. 

66. Catnpeloma subsolidum Anthony. 

White River, Carroll; Ouachita River, Hot Spring; 
Ouachita River at Arkadelphia, Clark (Call). 

Professor R. E Call in the bulletin of the Washburn 
College Laboratory for May, 1886, Volume I, No. 5, 
page 155, gives the habitat of this species as far south 
as central Arkansas. 

67. Campeloma ponderosum Say. 

White River, Jackson, i. 

Fine specimens were sent me by Mr. Allen from the 
White River at Newport. 
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RlSSOIOiS. 

68. Pomatiopsis lapidaria Say. 

Carroll, 5 ; Jackson, 5. 

STREPOMATIDiE. 

69. Pleurocera subulare Lea. 

White River, Carroll; White River, Jackson (Allen); 
King's River, Carroll; Ouachita River, Hot Spring; 
Ouachita River, Clark (Call). 

In the White River in Carroll county none but small, 
but apparently mature specimens were found, though 
in King's River at the same time large as well as small 
ones were found, and the latter seem identical with 
the White River specimens. 

70. Pleurocera canaliculata Say. 

Ouachita River, Hot Spring; Ouachita River, Clark 
(Call). 

71. Goniobasis lawrenci Lea. 

Ouachita River at Arkadelphia, Clark (Call). 

This was described from specimens from Ouachita 
River, Hot Spring county, and is quoted by Call in 
the Washburn College Bulletin as one of the species 
found west of the Mississippi River; he found it abund- 
ant in 1 888 as above. 

72. Goniobasis plebeius Anthony. 

Ouachita River at Arkadelphia, Clark (Call). 

Described from specimens from Saline county. 
Tryon believed this to be a synonym of G, saffordi 
Lea, but in his former published work he gave it as a 
synonym of G, sordida Lea. The species is quoted 
by Call in the Bulletin above mentioned. 

73. Goniobasis cubicoides Anthony. 

Illinois Creek, Washington, 9; White River and King's 
River, Carroll, 20, 12; Mulberry Creek, Franklin, 15; 
Branch Sugar Creek, Benton, 9; Ouachita River, Hot 
Spring, 3. 

Specimens of this species were submitted to Tryon 
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and pronounced by him G, saffordi Lea, and that both 
cubicoides and plebeius were synonyms of this. They 
are all of darker color than those of Southern Missouri^ 
and from many localities they are banded. In the 
White River in Carroll county like the PleurocerUy they 
were quite small, some being uniformly light colored, 
some dark colored, some of two bands, and some of 
many bands. 

74. Goniobasis crandelli Pils. 

Mammoth Spring, Fulton $ (original lot). 

The type specimens of this species were collected 
by Mr. O. A. Crandall in the stream near Mammoth 
Spring, where it is found in great numbers. The 
description was published in the Proceedings of the 
Academy of Natural Sciences of Philadelphia, 1890, 
page 301, plate V., figures 4 and 5. 

CORBICVLADjE. 

75. SphcBrium sulcatum Lam. 

White River, Carroll. 8.. 
J^: SphcBrium siriatinum Lam. 

Vache Grasse Creek, Sebastian, 10; Benton, 5. 
TJ, Sphcerium stamineum Conr. 

Prime in the work mentioned below states that this 

species is found in Arkansas. 

78. Sphcerium partumeium Say. 

Pond, Sebastian ; Washington. 

Prime in "America Corbiculadae " states that this 
species is found in Arkansas, and that the Sphcsriunt 
ebumea described by Anthony from Arkansas speci- 

» 

mens is a synonym, varying from the northern parUi-- 
meium in being more compressed and a little more 
elevated. 

79. Sphcerium transversum Say. 

Prime states that this species occurs in the State^ 
and it will doubtless be found in abundance in many 
localities. 
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80. Pisidiuni abditum Hall. 

Cafroll, 60. 

Found in great numbers in one of the small streams 
at Eureka Springs. 

81. Pisidium virginicum Bourg. 

White River, Carroll, 10. 
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INTRODUCTION. 



The following list of the Myriapoda of Arkansas is chiefly 
the result of Mr. Bollman's own work. Most of his collecting- 
was done in the summer of 1887, and through the dry pine re- 
gions of the southwestern part of the State — conditions very, 
unfavorable for collecting myriapods. 

The list, with descriptions of new species, was originally 
published in the Entomologica Americana in 1888. It was thea 
hoped that Mr. BoUman might continue his studies of the in- 
sects of the State, but most unfortunately he did not live to 
complete his well-begun work. 

Of a necessity the list is incomplete, for whatever work of 
this kind i^ done by the members of the Geological Survey 
must be done incidentally in connection with the principal ob- 
jects of the Survey's work. It is hoped, however, that its pub- 
lication will tend to foster an interest in the natural history of 
a state whose natural history is so interesting and yet so little 
known. JOHN C. BRANNER, 

State Geologist, 



A PRELIMINARY LIST 



OF THE 



Myriapoda of Arkansas 



Wltln Descriptions of New Species. 



By Charles H, Bollman. 



1 . Platydesmus lecontei (Wood). 

One wad found on the grounds of the Deaf Mute 
Asylum and others on the hills along the south side of 
. the river, near Little Rock. 

2. Julus minutus (Brandt). 

I found otie specimen in the swamp at the south end 
of Main Street, Little Rock. Mr. W. J. Hutcherson^ 
one of the assistants of the Geological Survey, also 
found one near Argenta. 

3. Spirobolus marginatus (Say). 

Abundant throughout the state. 

4. Parajulus ccesius Bollman. 

Julus casius Wood, Proc. Phila. Acad. Nat. Sci.,, 
43, 1867 (Texas). 

This species is not uncommon throughout the state. 

5. Cambala anmilata (Say). 

Numerous specimens of this species were collected 
in the vicinity of Little Rock by Mr. W. J. Hutcherson. 

6. Lysiopetalum lactarium (Say). 

Common throughout the state. 

7. Campodes flavicomis Koch. 

Campodes flavicomis Koch, Syst. der Myr., 126^ 
1847 (Pa.). 
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Campodes fusicornis •Koch, Syst. der Myr., 127, 
1847 (Pa.). 

Spirostrephon ccBsioannulatus Wood, Trans. Amer. 
Philos. Soc, 194, 1865 (Alleghany Co., Pa.); Ryder, 
Proc. U. S. Nat. Mus., 526, 1880. 

Pseudotremia vudii Cope, Proc. Amer. Philos. Soc, 
180, 1869 (Montgomery Co., Va.) ; Ryder, Proc. U. S. 
Nat. Mus., 527, 1880. 

Ctyptotrichus casioannulatus Packard, Proc. Amer. 
Philos. Soc, 190, 1883 (Culmana, Ala., or Ocean 
Springs, Miss.). 

A single specimen was obtained at Little Rock. As 
this species has a number of synonyms, I have given 
its synonomy, 
S. Craspedosoma fiavidum sp. nov. 

Yellowish brown, feet and antennae lighter. Robust, 
segments not constricted, lateral carinas small and 
body strongly resembling that of Campodes, Anten- 
nae loilger than width of body. Ocelli 12-14, distinct, 
arranged in a triangular patch and in five or six series. 
Dorsal plates rather smooth, setigerous granules small« 
setae rather large. Male feet crassate, those of female 
slender. 

Length of body 5.8 mm.; width .7 mm. 

Hab. — Okolono. 

This species strongly resembles a Campodes. In life 
the individuals are a dusky yellow. This description 
is based upon a male and female. 
9. Craspedosoma camiatum Bollman. 

Not common in the Fourche bottoms, south of Lit- 
tle Rock; found on the grounds of the Deaf Mute 
Asylum. 
10. Leptodesmus hispidipes (Wood). 

Abundant everywhere. 

Very common throughout the state. All specimens 
obtained were young, but the shells of many adults 
were found. 
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1 1. Euryums evides Bollman. 

Paradesmus evides Bollman, Ent. Amer, II, 229^ 
1887 (Winona, Minn.). 

. Comaion over the state. Specimens agree with 
those from Minnesota. 

12. Ckataspis albus Bollman. 

ChcBstaspis albus Bollman, Ent. Amer., Ill, 46, 1887 
(Bloomington, Ind.). 

One specimen obtained at Little Rock. 

13. Polydesmus minor sp. nov. 

Dark shining brown, lighter beneath. Moderately 
slender, depressed, slightly acuminate anteriorly and 
posteriorly, smooth, very sparsely pilose (setigerous).. 
Antennae equal to width of body, subclavate. First 
plate wide, angles not or but slightly produced ; not 
toothed, tubercles not distinct^ except lateral. Other 
dorsal plates with posterior angles produced, especi- 
ally posteriorly; lateral margins three or four toothed, 
indistinct posteriorly, tubercles distinct, arranged in 
two rows of four each, anterior border indistinctly di- 
vided into two, posteriorly, the last row of tubercles 
project beyond border of segments. Legs long, eras- 
sate in male. ^ 

Male : copulation foot very similar to serratus; ven- 
tral plates produced into a short, pilose lobe anteriorly. 

Length of body 10 — 14 mm., width 1.5 — 1.8 mm. 

Hab. — Little Rock. 

This species is described from a number of speci- 
mens found in the low lands along Fourche Bayou 
south of Little Rock. 

14. Polydesmus pinetorum sp. nov. 

Very similar to P, serratus^ but the general color 

« 

paler and size smaller. Tuberculation not so distinct, 
sides of first segment one toothed, other distinctly 
three or four toothed. Last row of scales on posterior 
segments composed of six or eight setae tipped scales, 
which project beyond border of segments. Ventral 
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plate of ninth pair of legs not produced as in serratus^ 
copulation foot very similar. 

Length of body 15 to 1 8.5 mm.; width 2.2 to 2.8 mm. 

Hab. — Little Rock, Arkadelphia, Okolona, Mur- 
freesboro and Ultima Thule. 

As already indicated, this species is closely related 
to serratus. It is principally separated by its smaller 
size and form of the ventral of ninth pair of legs of 
male. 

This species may only represent a geographical 
form of serratus. It is very abundant throughout the 
state, and all those collected during the summer were 
in the larva stages. Mr. W. J. Hutcherson obtained 
adult specimens. 

15. Fontaria virginiensis (Drury). 

Abundant at Donaldson, common at Okolona. 

Specimens from Arkansas are similar to those from 
North Carolina, but those from northern parts of Mis- 
sissippi valley represent geographical species. 

At Donaldson the adults were found crawling on 
the surface of the ground in company with a large 
number of their young, probably one adult to five or 
eight hundred young, then (July 11, 1887,) about half 
grown. 

This species seems to be more abundant in river bot- 
toms and in low rich woodlands. 

The odor of prussic acid is strongly emitted by this 
species through a series of pores on each side of the 
body. 

16. Sphceriodesmus pudicus sp. nov. 

General color pinkish, especially posteriorly, ante- 
rior half of segments darkest, a black median dorsal 
line, antennae dark, legs pale. Body widest and high- 
, est anteriorly, tapering posteriorly, smooth, setae ab- 
sent. Vertex smooth, somewhat sulcate. Antennae 
subclavate, about equalling width of body. Dorsal 
plates smooth, four preceding the last with an indis- 
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« 

tinct row of obtuse scales; lateral plates -except the 
first, antepenult and penult with their posterior mar- 
gin serrate. Anal plate triangular with the angles 
rounded, sparsely pilose. Legs long and slender, ex- 
tending beyond sides of body. 

Male : ventral plate of second pair of legs produced 
into two short cones ; coxae of second and third 
pairs more pilose than others; copulation foot much 
twisted, end expanded and divided, pilose.- 

Length of body, 7 mm.; width, 2 mm. 

Hab. — Little Rock and Okolona. 

This is the first time that any species of this genus 
has been found in the United States. It is easily 
distinguished from S. mexicanus (Saussure), by having 
a few scales on posterior dorsal plates. 
The collection contains two specimens of this species. 

17. Potyxenus fasciculatus Say. 

Common at Little Rock, five were obtained at An- 
toine and one at Ultima Thule. 

18. Pauropus lubbockii Packard. 

A few specimens were obtained at Little Rock. 

19. Linotania bothriopa (Wood), 

One specimen was collected near Little Rock by 
Mr. Hutcherson. 

« 

20. LinotcBnia robusta (Meinert). 

Scolioplanes robustus Meinert, Proc. Amer. Phil. 
Soc, 224, 1886 (?N. A.). 

Frontal plate present. Fulvous, head and antennae 
dark. Not robust ; attenuated anteriorly and pos- 
teriorly ; moderately smooth, sparsely pilose. Pre- 
hensorial feet smooth, sparsely pilose ; sternum sub- 
cordiform, length and width subequal ; coxae a little 
wider than long, unarmed ; tooth strong, acute; claw 
« small, a little curved. Cephalic plate somewhat 
wider than long, smooth, sparsely pilose, sides 
strongly rounded, slightly diverging, posterior margin 
only covering a small part of basal plate^ basal plate 
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two-thirds as' long as cephalic, twice as wide as loDg» 
Antennae moderately short, articles short, penult and 
antepenult not noticeably shortened. 

Dorsal plates subsmooth, anterior prescuta shorty 
median and posterior long. Spiracles round, very 
^mall. Ventral plates with an obsolete median 
foveola, pores on posterior margin. First pair of legs 
short, posterior longer than anterior. Posterior coxae 
moderately inflated, pores about 12 to 1 8, small, in 
three series ; last ventral plate triangular, small, 
sides moderately converging. Posterior pair of legs 
longer than penult, crassate in the male, slender in 
the female ; claw large. Pairs of legs of male, 
51-55; of female, 54-59- 

Length of male, 27-33 ^ni.; of female, 34-52 mm* 

Hab. — Little Rock, Okolona, Arkadelphia and 
Ultima Thule. 

I refer this species provisionly to L. robusta 
(Meinert), although it differs from Meinert's descrip- 
tion by rather unimportant characters. I have also 
seen specimens of this species from Tennessee. 
21. LinottBnia branneri sp. nov. 

Frontal plate present. Fulvous, head and antennae 
dark. Robast, strongly attenuated anteriorly, less 
posteriorly; moderately smooth, sparsely pilose. 
Prehensorial feet smooth, sparsely pilose; sternum 
subcordiform, wider than long (5:3); coxae wider than 
long, unarmed ; tooth strong, acute ; claw large^ 
curved. Cephalic plate subquadrangular, sides 
rounded, slightly diverging posteriorly; basal plate 
about half as long as cephalic, twice as wide as long, 
anterior margin scarcely covered by cephalic plate. 
Antennae long, joints moderate, penult and antepe- 
nult longer than wide. Dorsal plates moderately 
smooth; anterior and posterior prercuta moderate, 
median larger. Spiracles round, moderately large. 
Ventral plates with a distinct median sulcus ; pores 
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' on posterior part. First pair of legs moderately 
short, anterior and posterior subequal. Posterior 
coxae strongly inflated, pores large and small, about 
twelve. Anal legs of the female slender, claw large. 
Pairs of legs of female 43. 

Length of female 37 mm. 

Hab.— Little Rock. .* , ' 

This species is named in honor of Dr. J. C. 
Branner, State Geologist of Arkansas. 

The collection contains one specimen of this 
species. It is related to botkriopa, but is distin- 
guished by a smaller number of legs and its large 
posterior coxa and pores. 

22. Geophilus perforatus (McNeill). 

Schendila perforatus McNeill, Proc. U. S. Nat. 
Mus., 425, 1887 (Pensacola, Fla.). 
Abundant throughout the state. 

23. Geophilus okolotuB sp. nov. 

Frontal plate absent ; anal pores absent. Fulvous, 
head and antennae darkest. Rather slender, very 
slightly attenuated anteriorly and posteriorly, smooth, 
very sparsely pilose and punctate. Prehensorial feet 
smooth, punctate, sternum wider than long (4:3.5); 
coxa of about equal length and width, unarmed; claw 
modfcrately curved ; teeth almost obsolete. Cephalic 
plate slightly longer than wide, suboval, posterior mar- 
gin truncate, sparsely punctate and pilose ; prebasal 
pla»te exposed ; basal plate much wider than long 
(5:2). Antennae short, penult and antepenult joints not 
noticeably shortened. Dorsal plates distinctly bisul- 
cate. Anterior spiracle rather large, oval, oblique, 
median and posterior smaller. Ventral plate with an 
indistinct median sulcus; pores not manifest. First 
pair of legs short, anterior and posterior subequal. 
Posterior coxa scarcely inflated, pores absent ; last 
ventral plate wide, side moderately converging, not 

14 K 
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densely pilose. Anal legs produced, armed, rather 
densely pilose beneath, crassate. Pairs of legs of 
male 6i ; of female 63. 

Length of body 40 mm. 

Hab. — Okolona. 

There are two adults of this species in the coUec- 
* tion. It fe separated from other North American 
species by having no coxal pores and the prebasal 
plate exposed. 

24. Geophilus salemensis Bollman. 

One specimen was collected near Little Rock by 
Mr. W. J. Hutcherson. 

25. Cryptops hyalinus Say. 

Cryptops hyalina Say, Journ. Phila. Acad. Nat. Sci., 
Ill, 1820 (E. Florida); Say, Oeuvres Ent., sp. 3, 1822; 
Newport, Trans. Linn. Soc, 409, 1844; Newport, Cat. 
Myr. Brit. Mus. ChiL, 60, 1856; Wood, Trans. Amer. 
Philos. Soc, 168, 1865; Underwood, Ent. Amen, 
65, 1887. 

Cryptops hyalinus Koch, Syst. d. Myr. 175, 1847; 
Gervais, Apteres, IV, 293, 1874. 

? Cryptops ntilberti Gervais, Apteres, IV, 592, 1847 
(New Jersey). 

? Cryptops milbertii Wood, Trans. Amer. Philos. 
Soc, 168, 1865 ; Underwood, Ent. Amer. 65, 1887. 

Cryptops asperipes Wood, Proc Phila. Acad. Nat. 
Sci., 129, 1867 (Montgomery Co., Virginia)^ McNeill, 
Proc U. S. Nat. Museum. 326, 1887 (Pensacola, 
Fla.); Underwood, Ent. Amer. 65, 1887. 

Cryptops siilcatus Meinert, Proc. Amer. Philos. Soc, 
211, 1886 (Bee Spring, Ky.); Underwood, Ent. 
Amer., 65, 1887. 

The study of a large series of specimens of the ge- 
nus Cryptops has convinced me that all the species of 
Cryptops described from North America belong to a 
single species — hyalinus Say. 

I have questioned the Cryptops milberti of Gervais, 
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because the author states that the spines of the last 
pair of feet are absent. This character is contrary to 
the true definition of Cryptops and I am inclined to 
think that either Gervals had an abnormal specimen 
or that his observations were incorrect. 

Asperipes Wood, has be^n separated from the 
other species by the number of ant^nnal joints (i9)» 
which he assigned to his species, but as the number 
of joints has recently been found to be <rariable it is 
not a true character upon which species can be based. 

In Entomologica Americana, 6$, 1887, Dr. Under- 
wood says the last pair of legs of sulcattis Meinert 
are unarmed, as in milberti Gerv^is, but in this he is 
mistaken, for, in his generic description Dr. Meinert 
states that the last pair of legs are armed with a defi- 
nite number of spines. 

Considering this state of characters, I believe that 
all the described species should be united under C. 
hyalinus, I have examined specimens of this species 
from the following States: Maryland, Pennsylvania, 
Indiana, Tennessee, North Carolina, Florida, Indian 
Territory, and Arkansas^ where it is very common. 

26. Tkeatops sptnicaudus (Wood). 

Abundant from Little Rock to Ultima Thule. 

27. Scolopendra heros Girard. 

Two adults were obtained at Little Rock, several 
young at Murfreesboro and Muddy Fork. 

28. Scolopendra woodii Meinert. 

A single specimen was taken at Donaldson. 

29. Scolopocryptops sexspinosus (Say). 

Common at all points; these specimens are of a 
darker shade than northern or eastern examples. 

30. Henicops fulvicomis (Meinert). 

A single specimen was obtained at Little Rock 
near the Deaf Mute Asylum. This is a European 
species, and the only other recorded North American 
locality where it is found is Mount Lebanon, New York. 
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31. Lithobius branneri Bollman. 

A single specimen was obtained at Okolona, and 
another at Litte Rock. 

32. Lithobius proridens Bollman. 

A few were obtained at Little Rock. One indi- 
vidual is considerably larger than any specimen col- 
lected before. 

33. Lithobius pinguis sp. nov. 

Posterior angles of all the dorsal plates straight. 
Anal pair of legs armed with two claws. Coxal 
pores few^ in a single series. Penultimate pair of 
^ legs armed with two claws. Coxae of the posterior 

feet unarmed. Dark chestnut brown, head and 
antennse dark, legs paler. Slender, not smooth, 
sparsely pilose; head wider than long (3.5.*3), 
polished, not pilose. Antennae short, 22* tou 24- 
jointed, articles short. Ocelli 4 to 6, arranged in 2 or 
3 series. Prosternal teeth 2+2. Coxal pores 3,3,3,2 
to 4,4,4,4, round. Spines of the first pair of legs^ 
0,0 J ; penultimate pair, 1,3,2,1 to 1^3,3,1 ; anal pair^ 
1,3,2,0. Posterior legs short. 

Female : claw of the genitalia entire, stout and 
much curved ; spines strong, subequal. 

Length of body 9 — lo mm. 

Hab.— Little Rock. 

This description is based on three specimens. 
This is the smallest North American species with the 
claw of the female genitalia entire. 

34. Lithobius celer sp. nov. 

Posterior angles of the 9, ii, 13 dorsal plates pro- 
duced. Anal pair of legs armed with one claw. 
Coxal pores few, in a single series. Penultimate pair 
of legs armed with two claws. Coxae of the 13. 14, 
15 pairs of feet laterally armed. Brown of various 
shades, head and legs more or less chestnut, antennae 
dark. Moderately robust, smooth, sparsely pilose ; 
head about as long as wide, pilose. Antennae rather 
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longf 30- to 34-jointed, articles small. Ocelli 18 to 
40, arranged in 4 to 7 series. Prosternal teeth 5+S 
to 7+7. Coxal pores 2,3,3,2 to 5,6,6,5, round. 
Spines of the first pair of legs, i,2,l to 2,2,1; pre- 
nultimate pair, 1,3.3,1, to 1,3.3,2; anal pair, 1,3,3,1 to 
i>3»3»2. Posterior legs short. 

Male: tibia of anal legs somewhat crassate, and 
furrowed beneath ; but more furrowed in the female. 

Female : claw of the genitalia, short, tripartite, 
middle lobe much longer, others subequal; spines 
moderately slender, inner shortest. 

Length of body 15 — 25 mm. 

Abundant or common throughout the state. 

This species is not strongly related to any known 
North American locality, it should be placed near 
forficatus, which it seems to replace in Arkansas. 

Dr. Wood has reported forficatus from Arkansas 
and he may have had the species which I have de- 
scribed. 
35. Lithobius cedipes, sp. nov. 

Posterior angles of the 9, ii, 13 dorsal plates pro- 
duced. Anal pair of legs armed with two claws. 
Coxal pores few, in a single series. Penultimate pair 
of legs armed with two claws. Posterior coxae un- 
armed. Brown, head and antennae dark, legs and 
ventral plates paler. Robust, not smooth, sparsely 
pilose ; head smooth, of about equal length and 
breadth (3.2, 3.6). Antennae short, attenuate, 24- to 
26-jointed (male, 26, female, 24). Ocelli, 9 to 11, ar- 
ranged in 3 or 4 series. Prosternal teeth, 2+2, or 
3+3. Coxal pores 3,5,4,3 to 6,5.5,5 round. Spines 
of the first pair of legs i,i,i; penultimate pair 
Ii3»3.2; anal pair 1,3,3,1. Posterior pair of legs 
short. 

Male: femur of the last pair of legs somewhat 
bent inwardly and swollen ; tibia very strongly swol- 
len, especially above and having a bunch of hairs on 
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the posterior third; first tarsal joint crassate. Pe* 
nultimate pair of legs somewhat swollen, principally 
the tibia; first tarsal joint produced into a short lobe 
on the inner side. 

Female: posterior pair of. legs scarcely swollen; 
claw of the genitalia entire; spines 2 — 2. 

Length of male 15.4 mm.; of female 20 mm. 

Hab.— Little Rock. 

Three specimens of this species were examined. 
This is the only known species with both the anal 
and penultimate pairs of feet swollen or produced 
into lobes. 

36, Lithobius transmarinus Koch. 

Abundant at Little Rock, common at other locali- 
ties. 

37. Lithobius mordax Koch. 

Common from Little Rock to Ultima Thule. 
37. Lithobius vorax Meinert, 

Found at all points where collections were made» 
but was more common at Little Rock. 

39. Lithobius multidentatus Newport. 

In a vial of Myriapods that were collected near 
Little Rock by Mr. W. J. Hutcherson, there is a single 
specimen of this species. 

40. Scutigera forceps (Rafinesque). 

One adult was seen at Arkadelphia, and several 
young at Little Rock. 
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INTRODUCTION. 



The streams of the State of Arkansas have been too little 
explored to enable one to prepare an exhaustive account of 
its fishes. Very few collections ^f fishes have been made in 
the state and these have all been from the upland streams. 
Some collecting has been done, however, at points along the 
St. Louis^ Iron Mountain and Southern Railway on the border 
of the lowland region, but this work has not peen enough to 
do more than to suggest the character of the lowland fishes. 

The streams of the neighboring states have also been but 
little explored. Some work has been done in Mississippi and 
Missouri ; scarcely any in Louisiana and Indian Territory { but 
in all these states less has been done than in Arkansas. Ar- 
kansas is still a rich field for the collector and investigator, for 
its streams are far from having been thoroughly explored. 

The present paper, however, does not pretend to be more 
than a simple systematic list of all the fishes known to inhabit 
the waters of the state, with a few supplementary notes. Un- 
der each species is given a description of that species and 
then is added a list of all localities in the state where the 
species has been collected. 

THE STREAMS OF THE STATE. 

The surface of Arkansas may be divided into uplands and 
lowlands. The uplands comprise the northwestern two fifths 
of the state and belong to the Ozark Mountain system. The 
surface of this region is much broken and fairly well timbered. 
Its greatest elevation is a little less than 3000 feet above sea 
levels while the average elevation is less than one third of that 
amount. Geologically it belongs to the Upper and Lower Car- 
boniferous and to the Lower Silurian. 

The rest of the surface of the state is either low and gently 
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rolling lands or low flat lands, the former is mostly Cretaceous 
and Tertiary, the latter Pleistocence and Recent. A portion 
of the flat region is. prairie, the rest is heavily timbered. 

All of the state belongs to the Mississippi basin and may be 
divided into six smaller basins, namely: the St. Francis, the 
White, the Arkansas, the Bayou Bartholomew, the Ouachita, 
and the Red River basins. The St. Francis River rises in south- 
eastern Missouri and drains only about 5500 square miles of 
the northeastern portion of Arkansas. It is a broad, deep and 
slow flowing stream. The area, with the exception of Crow- 
ley's Ridge, is swampy. In Arkansas the St. Francis receives 
no important tributaries. 

The White River rises in«the northwestern corner of Ar- 
kansas, and after flowing northeast into southern Missouri it 
turns southeast and empties into the Mississippi near the 
mouth of the Arkansas River. The tributaries of its upper 
two thirds are all within the Ozark Mountain region and are 
mountain streams. They are fed by numerous large springs, 
and, except in the rainy season, their waters are very clear. 

The beds of these streams are very rocky and shingly, and 
their currents rapid excgpt where the streams widen into large, 
deep pools. These pools are quite numerous and some of 
them are 'almost large enough to merit the name of lakes. 
The comparatively large volume of water contained in these 
pools aflbrc) an excellent asylum for the larger fishes in the 
times of dry weather, and enables the streams to support 
larger fishes than they otherwise could. 

White River is one of the clearest and most beautiful 
streams in the Mississippi Valley. It is navigable for small 
steamers as far as Buffalo City, a distance of more then 200 
miles from its mouth. It drains an area of 17,470 square 
miles. 

The most important tributaries of White River are, on the 
south, War Eagle, King's, BuflTalo. and the Little Red Rivers; 
on the north (in Arkansas), the North Fork of the White River, 
and Black River; Spring and Strawberry Rivers, tributaries of 
Black River, are also important streams. 
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The Arkansas River divides the state into two nearly equal 
parts. The basin in the western part is half the width of the 
state ; it narrows toward the east until near its mouth it is 
hardly ten miles wide. It, like the Red River, brings down 
from its head waters much fine silt so that its waters are al- 
ways turbid. Its tributaries in Arkansas are all small and sim- 
ilar to the tributaries of White River. It drains in Arkansas 
an area of 12,300 square miles. - 

The Bayou Bartholomew basin drains a small portion of 
the state south of the mouth of the Arkansas ; this region is 
low and flat and has- never been explored for its fishes. Its 
drainage area is about 2650 square miles. 

The Ouachita River drains mosf of the mountain region south 
of the Arkansas. Its upper tributaries rise in the mount* 
ains and resemble very much the streams of the upper White 
River basin. Its fauna is similar to that of of the upper Ten- 
nessee River. Its drainage area is about 11,200 square miles* 

The Red River crosses the southwestern part of Arkansas 
and drains only a small area, 3780 square miles. Its water is 
nearly always turbid. 

Most of the collections of fishes made in Arkansas are from 
the basins of the White and Ouachita Rivers. A few have 
been made from the Arkansas River and one from the Red» 
but thus far there has been no collecting from either the St. 
Francis or the Bayou Bartholomew basins. Arkansas is as yet 
but thinly settled and a thorough exploration of her streams, 
before their faunas have become much changed by civiliza- 
tion, would be of great economic and scientific interest. The 
increase and protection of our valuable food-fishes depends 
upon other things than waging war on those who use unlawful 
methods for their capture. The successful planting of fishes 
in our streams demands a thorough knowledge of their physi- 
cal characteristics and of the life found in them. Such 
knowledge is also necessary for the protection and increase of 
the food-fishes native to the streams of the state. Arkansas 
is favored with an abundant rainfall ; she is also well supplied 
with large and beautiful streams, and should take pride in hav- 
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ing her waters w^U stocked with such food-fishes as are 
adapted to them. 

BIBLIOGRAPHY AND EXPLORATIONS. 

Dr» Charles Girard. — During the explorations for a railroad 
route from the Mississippi River to the Pacific Ocean a few 
fishes were collected in Arkansas. These were studied by Dr. 
CUarles Girard, and the results were published in the Proceed- 
ings of the Academy of Natural Sciences of Philadelphia, 1856 
to 1859, also in Vol. VI of the Pacific Railroad Survey Re- 
port, 1858. The volume is referred to in this list as A. 

Drs. Jordan and Gilbert. — In September, 1884, Dr. D. S. 
Jordan and Dr. C. H. Gilbert, under the auspices of the United 
States National Museum and United States Fish Commission,, 
made collections of fishes in Arkansas at the following locali- 
ties: Eureka Springs, Fort Smith, Arkadelphia, Benton and 
Fulton. An account of the fishes collected by them was pub- 
lished in the Proceedings of the United States National Museum 
in 1886. That paper is referred to in the present list as C. 

Dr. C. H, Gilbert. — In the latter part of June, 1888, Dr. C. 
H. Gilbert made a small collection of fishes near Waldron in 
Scott county, and published a list of them in the Proceedings of 
the United States National Museum in 1888. This collection 
was made while Dr. Gilbert was in the employ of the Geolog- 
ical Survey of Arkansas. This paper is referred to here as E. 

Dr. Seth E. Meei.-^ln the latter part of June, 1888, the 
writer, while in the employ of the Geological Survey of Ar- 
kansas made a small collection of fishes in Spadra Creek near 
Clarksville. 

In July and August, 1888, the writer, assisted by Mr. Louis 
Rettger and Mr. Frank M. Drew, spent |bout six weeks ex- 
ploring streams in the Ozark Mountain region of Missouri and 
Arkansas, under direction of the United States Fish Commis- 
sion. The results were published in the Bulletin of United 
States Fish Commission, Vol. XII for 1889. This paper also 
contains the list of the fishes collected in Spadra Creek. 

In July and August, 1891, the writer, assisted by Prof. P. H. 
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Rolfs (Entomologist of the Florida Agricultural Experiment 
Station), spent five weeks exploring streams in northern Arkan- 
sas under the direction of the United States Fish Commissioner. 
The report of this work will appear in the forthcoming Bulletin 
of the United States Fish Commission. By permission of the 
United States Fish Commissioner the results of that work, in 
so far as they relate to Arkansas are incorporated in the pres- 
ent paper. 



Nearly all the collections made in Arkansas are listed in the 
papers mentioned below. In order to shorten the references 
to these papers the following abbreviations are used instead of 
the full titles : , 

A. Ichthyology, Vol. VI, of the Pacific Railway Survey 
Report, 1859. 

B. Proceedings Academy of Natural Sciences of Philadel- 
phia. 1856 to 1859. 

C. Proceedings of the U. S. National Museum, 1886. 

D. Jordan & Gilbert's Catalogue of Fishes of North Amer- 
ica, 1885. 

E. Proceedings of the U. S. National Museum, 1888. 
M. D. S. Jordan's Manual of Vertebrates, 1888. 

0. Bulletin of the U. S. Fish Commission, Vol. IX, 1891. 

P. Bulletin of the U. S. Fish Commission (forthcoming). 

References to other papers are given in full. 

Under habitat is given the distribution of each species. A 
few notes are also added concerning habits, value, etc. of most 
of the species. 

A few species that have not yet been fotind in this state, but 
which, judging from their known geographical distribution, 
may be looked for here, are mentioned in foot-notes. 
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Industrial Unlversltx* 



Class A. CYCLOSTOMI. (The myzonts.) 

Order i. HYPEROARTIA. 

Family i. PETROMYZONTID^. (The lampreys.) 

I. PfiTROitfyzoN (Artedi) Linnaeus. 

I. Petromyzon concolor (Kirtland). Small river lamprey. 
Ichihyomyzon hirudo Girard, A. 382 ; Ft. Smith. 
,Petrofnyzon concolor et castaneus ]ox^2Siy D. 4 (9. 10). 

Habitat. — Lake Erie to Minnesota, south to Kansas. Ar- 
kansas and Louisiana.* 

The adult lampreys are parasitic upon the larger fishes. 
They attach themselves to their victims by means of their sub- 
circular suctorial mouth, rasp off the flesh with their lingual 
teeth, and feast upon the blood and lymph. 

The lampreys assend the smaller streams in the spring for 
the purpose of depositing their eggs. During this time they 
are easily taken in large numbers. At other timed of the year 
they are seldom taken except when attached to some unlucky 

*For a full discussion of the North American species of lampreys, see Jordan* 
and Fordice, American Acad. Nat. Sci., N. Y., 1886, 279. 
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fish. Our inland species are all small, and of no economic 
importance.* 

Class B. PISCES. (The true fishes). 

Series GANOIDEJ. (The ganoid fishes.) 

Order 2. SELAOHOSTOMI. 
Family 2. POLYODONTID^. (Paddle fishes.) 
2. PoLYODON (Lacepede) B. and G. 

2. Polyodon spatkula{yfd\bdL\im). Paddle-fishes; spoon-bill 

duck-billed cat. 
Polyodon spathiila Jordan, D. 13 (lOO) ; M, 31 ; Meek, 
p. White River, Oxfor^ Bend near Fayette- 
ville. 
Habitat. — Mississippi Valley. * 

This species is peculiar to the Mississippi Valley. It inhaB- 
its only the larger streams and bayous. It feeds upon minute 
organisms which it stirs up from the mud with its oar-like 
snout. 

The numerous and fine gill rakers act as strainers to sepa- 
rate insects, crustaceans, etc., from the silt of the river bottom. 
This species attains the length of about six feet* As a food 
fish it is inferior. A large specimen is reported to have been 
caught in a fish trap on White River near Oxford Bend, Wash- 
ington county, in the spring of 1892. 

Family 3. ACIPENSERID^. (The sturgeons.) 

3. ScAPHiRHYNCHUS Hseckel. 

3. Scaphirhynchus platyrhynchus (Rafinesque). Shovel- 

nosed sturgeon ; white sturgeon. 

*Ammoc(ETKs Dumeril. 
j4mm0ccetes drancAtaHs {LinnxMs), Mud-lamprey; brook-lamprey. 
Ammocatus apypterus Jordan, D, 4, (7). 
Ammocostus branchalis Jordan, M. lo. 
Habitat. — ^Western N. Y. to Minnesota and Kentucky. 

This species, known only from a few widely distributed localities, may also be a 
resident of Arkansas. 
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Scaphirhynchus platyrhynchus Girard, A. 35/. 
Near the mouth of the Poteau River. 
Jordan and Gilbert, C. I4) Fulton. 
Jordan, M. 34 5 D. 13 (106). 
Habitat. — Mississippi Valley. 

This species inhabits only* the largest streams and bayous. 
The character of its food is little known. It consists for the 
most part of such organic material as can be sucked up by its 
inferior toothless mouth. 

They are occasionally taken with the hook baited for suck- 
ers. This species reaches a length of about five feet. It is of 
little value as a food fish. 

4. AciPENSER (Artedi) Linnsqus. 

4. Acipenser rubicundus Le Sueur. Lake sturgeon ; rock 

' sturgeon. 
Acipenser rubicundus Jordan, D. 13 (104); M. 34. 

Habitat. — Mississippi Valley, the Great Lakes and north- 
ward. 

This is one of our largest fresh-water fishes. It inhabits 
only the largest streams and lakes, ascending smaller streams 
in the spring to deposit its spawn. Its food consists of shell- 
fish. Eggs of other species are also found in its stopiach, but 
it is probable that fish-spawn is not one of its chief articles 
of food. 

" The long protecting sucker mouth situated almost under 
the center of the head will sometimes suck in the anglers 
baited hook, in which case, one may as well try to snub an 
old log. It is, however, possible to coax him to move occa- 
sionally, and then you may or you may not, succeed in 
bringing him to gaff. As game fish the sturgeon is not a 
success." — Hallock. 

The same characteristics belong to the preceding species, 
but when it is landed it is not outdone in fighting qualities by 
any of the game fishes. 

The rock sturgeon reaches a length of five or six feet, and 
is regarded as a very good food fish. 
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Family 4. LEPISOSTErD^. (The gar pikes.) 
5. Lepisosteus Lacepede. 

5. Lepisosteus osseus (Linnaeus) common gar pike; long- 

nosed gar ; bill fish. 
Lepisosteus osseus Jordan & Gilbert, C. Ft. Smith ; C. 
14, Fulton; Jordan, 13 (107); M. 35; Meek, 
. P. Arkansas River at Little Rock and Mul- 
berry ; Strawberry River at Smithville ; Lit- 
tle Red River at Judsonia. 
Habitat. — Great Lakes to the Carolinas and Mexico. 
The gar pikes Ifve only in the larger streams and lakes. In 
the early spring they ascend smaller streams to deposit their 
spawn, during this time large numbers can frequently be seen 
below dams attempting to get further up stream. When the 
water is cool, they become slow and sluggish in their move- 
ments, and are easily gilled in nets. The fishe^rmen in this 
way take and destroy large numbers every fall. 

The gars are. all carniverous*, they thus consume each year 
large quantities of minnows, other small fishes, and crustaceans,, 
which would serve a better purpose if converted into black 
bass, pickerel, etc. 

As food fishes or food for food fishes, the gars are usually 
regarded as worthless. I have, however, given large speci- 
mens to negroes on the Arkansas River who preferred them to 
cat fish. 

This species reaches a length of about three feet. It is 
easily distinguished from the next two species by its long 
narrow snout, it being several times as long as broad, and 
more than twice the length of the rest of the head.* In the 
other two species the snout is broad and but little longer than 
the rest of the head. 

6. Lepisosteus plaiystomus Rafinesque. Short-nosed gar 

pike. 
Lepisosteus platystomus Jordan, D. 13 (108); M. 

36; Jordan and Gilbert, C. 6, Ft. Smith. 
Habitat. — Michigan and Mississippi Valley. 
Similar in habits to the preceding, but smaller in size. 
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7. Lipisosteus tristcechus (Bloch and Schneider). Alligator 

gar. 
Lepisosteus tristcechus Jordan and Gilbert, C. 6, Ft. 
Smith. Jordan, D. 13 (109); M. 36. 
Habitat. — Illinois to Mexico and Cuba. 
This species is found only in the largest streams. It is one 
of the largest, if not the largest of our fresh-water fishes. It 
reaches a length of ten feet. Large specimens were observed 
in the White River at Newport in i8gi. It has also been 
taken in the Ouachita and in the Red River. It seems to 
be numerous in the larger Arkansas rivers. 

Order 3. HALEOOMOBPHI. 

Family 5. AMIID^. (The bow-fins.) 

6. Amia Linnaeus. 

8. Amia calva hinnseus. Bow-fin; mudfish; dogfish. 

Amta calva Jordan, D. 13 (no); M. 37. Meek, P. 

Bull creek at Beebe, Arkansas. 

Habitat. — Vermont to Dakota, Florida and Mexico. 

This species inhabits swamps, lakes and bayous. It also 

loiters among the weeds along the banks of slow flowing 

streams. It is omnivorous with a preference for crustaceans 

and the like. Its flesh is soft and pasty and of no value as 

food. This fish, like all generalized types, is of great interest 

to the naturalist. Its length seldom exceeds eighteen inches. 

Order 4. NEMATOQNATH^. 

Family 6. SILiURID-^. (The cat fishes.) 
7. IcTALURUS Rafinesque. 

9. Ictalurus furcatus (Cuv. and Val.). Chuckle-headed cat. 

Ictalurus furcatiis Jordan, D. 15 (135) ; M. 39. Meek, 
P. Arkansas River. 
Habitat. — Mississippi Valley. 

Similar in appearance and habits to the following species. 
It inhabits only rivers and large bodies of water. As a food 
fish it is excellent. 
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10. Ictalurus punctatus {RsL&nGsque), Channel cat; white cat; 

silver cat. 
Pimelodus olivaceous Glrard, A. 211, Arkansas River 

near Fort Smith. 
Ictalurus punctatus Jordan and Gilbert, C. 2, Eureka 
Springs; C. 7 Ft. Smith; C. lo, Arkadelphia 
and Benton; C. 14 Fulton. Jordan, D. 15 
(134); M. 39. Meek, 0. 127, Spadra Creek 
at Clarksville ; Meek, P. Arkansas River at 
Little Rock and Mulberry; White River at 
Batesville and Oxford Bend; Strawberry 
River at Smithville; Mulberry River at Mul- 
berry. 
Habitat. — Montana to Vermont, Georgia and Mexico. 
This species inhabits the channels of rivers and larger 
creeks. It lives chiefly upon fishes, bivalve mollusks and 
aquatic larvae, insects, worms, etc. This species seldom ex- 
ceeds three feet in length. As a food fish it is not distin- 
guished from the preceding. 

8. Ameiurus Rafinesque. 

11. Ameiurus /a^/^j/m (Walbaum). Great cat fish; Missis- 

sippi cat ; blue cat. 
Ameiurus nigricans Jordan, D. 15(132); M. 39. Meek, 
P. White River at Oxford Bend. 
Habitat. — Ontario to Florida and Texas. 
This is our Ifirgest cat fish, specimens have been taken 
weighing over two hundred pounds. It inhabits only large 
lakes and rivers. It is omnivorous and belongs to a genus of 
scavengers. As a food fish it is scarcely inferior to the chan- 
nel cat, although it is much more extensively used for food 
than the channel cat. One specimen weighing 67 pounds has 
been taken on a fish trap at Oxfod Bend near Fayetteville. 
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12. Anuiurus natalis (Le Sueur). Yellow cat. 

Pimelodus felinus Girard, A. (No. S, 52), 209, Coal 

Creek, Ark. 
Ameiurus natalis Jordan and Gilbert, C. 7* Ft. Smith. 

Jordan, D. 15 (127); M. 40- 
Habitat. — This and the following species of this genus sel- 
•dom reaches a length of two feet. The species are all valuable 
and rank fairly well as food fishes, especially when not taken 
from warm stagnant pools. The objection to them as food 
fishes is the small size of the body and comparatively large 
head. 
<3. Ameiurus nebulosus (Le Sueur). Common bull-head ; 

horned pout. 
Ameiurus nebulosus Jordan, D. 14 (125); M. 40. 

Meek, 0. 133, Bayou of Spring River and 

English Creek at Mammoth Spring ; Meek, 

P. South Fork of Little Red River at Kin- 

derhook. 
Habitat. — New flngland to Wisconsin, Virginia and Texas. 
Also introduced into the rivers of California. 

The bull-head spawns in the spring. The old one cares for 
her young pretty much as a hen cares for her chickens. Often 
in the spring in shallow water an old one may be seen lyinjg on 
the ground with large numbers of young swiming around her. 
This maternal affection is not generally characteristic of fresh- 
water fishes. 

'* The horned pout is a dull and blundering fellow vesper- 
tinal in its habits and fond of the mud. It bites deliberately 
as if about its business. They are extremely tenaceous of 
life, opening and shutting their mouths for half an hour after 
their heads have been cut off. A blood-thirsty and bullying 
race of rangers inhabiting the river bottoms, with ever a lance 
at rest and ready to do battle with their nearest neighbor. I 
have observed them in the summer, when every other one had 
a scar on his back, where the skin was gone, the mark of some 
fierce encounter. Sometimes the fry not an inch long are 
seen darking the shores with their myriads." — Thoreau. 
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14, Ameiurus melas (Rafinesque). 

Pimelodus catulus Girard, A. 209 (No. 5, 52), Fu 

Smith. 
Ameiurus melas Jordan, D. 14 (124); M. 41. Meek^ 
0. I33> Myatt Creek at Mammoth Spring* 
Meek, P. Spring Creek near Batesville ; East 
Fork of Cadron at Conway ; Illinois River at 
Ladd's Mill and Prairie Grove ; Polk Bayou at 
Batesville; Little Red River at Heber; Black 
River at Black Rock and Bull Creek at Beebe. 
Habitat. — New York to Minnesota, Kansas and Arkansas. 
This species very much resembles the preceding. It is 
smaller, has about 19 anal rays. The anal rays are pale 
with a dusky membrane between them. This form is most 
abundant north and west and southwest. 

9. Leptops Rafinesque.^ 

15. Z>//^/^£7/iWm (Rafinesque). Mud cat; flat-headed cat; 

Russian cat. 
Leptops olivaris Jordan and Gilbert, C. 7, Ft, Smith ; 
C. 14, Fulton. Jordan, D. 14(120); M 41. 
Meek, P. Arkansas River at Little Rock and 
Mulberry; East Fork of Cadron at Con- 
way ; Cove Creek at Martinsville ; White 
River at Oxford Bend. 
Habitat. — Ohio to Georgia and southwest. 
This is our second largest cat fish. It sometimes reaches the 
weight of 75 pounds ; it is omnivorous and loves the mud. As 
a food fish it ranks well. 

This species can always be distinguished from A. nigricans^ 
which it resembles in size, by the shorter anal fin (12 to ij 
rays) and by the backward extension of the upper teeth. 

10. NoTURUS Rafinesque. 

This genus consists of small fishes which abound in brooks 
among the logs and weeds. The largest seldom reaches a 
length of twelve or fifteen inches. 
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This genus is characterized by the rounded caudal fin, the 
yellow color, and by the adipose fin which is adnate to the 
back for its entire length. ** The wounds produced by the 
sting of the sharp pectorals are excessively painful. In the 
axil is usually a pore probably the opening of a duct from 
^ome poison gland. This matter deserves investigation." — 
Jordan. 

Their food consists mostly of insect larvae and small Crus- 
tacea. None of the species are of economic importance. 
i6. Noturus flavus (Rafinesque). 

Noturus flavus Jordan and Gilbert, C. 7, Ft. Smith. 
Jordan. D. 14 ("9); M. 41- Meek, P. Illir 
nois River at Prairie Grove, and Ladd's Mill ; 
Jordan's Creek and Barren Fork at Dutch 
Mills. 
Habitat. — Ontario to Virginia, Arkansas and Tennessee. 

17. Noturus miurus Jordan. 

Noturus miurus Jordan and Gilbert, C. 2, Eureka 
Springs; C. 6, Ft. Smith; C. 10, Arkadel- 
phia and Benton. Jordan, D. 14 (i 16) ; M. 42. 
Habitat. — Minnesota to Arkansas and Louisiana. 

18. Noturus noctumus Jordan and Gilbert. 

Noturus noctumus Jordan and Gilbert, C. 6, Ft. 
Smith, (Description). C. 10, Arkadelphia 
and Benton. Jordan, D. 14(113). Meek, 0. 
138, Ouachita and Saline Rivers; Meek, .P. 
Spring River at Black Rock ; Middle Fork 
of White River at Fayetteville ; White River 
at Oxford Bend. 

Habitat. — Southern Indiana and Arkansas. 

This species was first discovered in Arkansas in 1884 by Drs. 
Jordan and Gilbert. 

19. Noturus gyriftus (Mitchill). 

Noturus gyrinus Jordan, D. 14 (m); M. 42. 
Habitat. — Hudson River to Dakota and Louisana. 
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Order 5. EVENTOQNATHI. 
Family 7. CAT0ST0MIDJ,3E. (The Suckers.) 
II. IcTiOBUS Rafinesque. 

The species of buffalo fishes are variable and the number of 
species, at present is uncertain. "They are large, coarse suck- 
ers, especially characteristic of the Mississippi Valley. The 
group is very much in need of careful study, such as could be 
given by axollector resident near some large market." — ^Jordan. 

The following species no doubt occur in Arkansas, or at 
least as many of them as are enumerated below. 

The larger only, inhabit the deeper waters, and it is difficult 
to obtain moderately small specimens. 

The buffalo fishes seem quite common in the larger streams 
and baybus of this state. I have not had the opportunity to- 
visit any of our large markets, and am unable to identify with 
certainty any of the very few larger specimens. The list givei> 
below probably does not include all the species of the genus 
found in the state. The buffalo fishes as food fishes are of 
mediocre quality. 

20. Ictiobus cyprinella (Cuv, and Val.). Common buffalo fish %. 

red-mouthed buffalo. 
Ictiobus cyprinella Jordan, D. 16 (144); M. 44. 

Habitat. — Mississippi Valley. 

This species seems to prefer deep bayous to the river cur* 
rents. 

The buffalo fishes are inclined to be omnivorous, and are 
considered by some as scavengers. Their food consists mostly 
of gasteropods,Jnsects» crustaceans, worms, and various forms 
of fresh water algae. The buffalo fishes are said by Prof. 
Forbes to frequent the mouths of gutters and to feed upon the 
distillery slops. This species is used extensively for food; 
though its flesh is coarse and full of small bones. It reaches 
a weight of 30 pounds. 

21. Ictiobus ^2^^a/2^^ (Rafinesque). Sucker-mouthed buffalo ; 

small-mouthed buffalo. 
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IcHobus bubalus Jordan and Gilbert, G* I4i Fulton. 
Jordan, D. i6 (146) ; M. 44- 
Habitat. — Mississippi Valley. 

This species is perhaps more abundantly used for food than 
any of the other buffalo fishes. It prefers running water. 

22. Ictiobus urus (Agassiz). Razor-backed buffalo ; mongrel 

buffalo. 
Ictiobus urus Jordan, D. 16 (145); M. 45. 
Habitat. — Mississippi Valley. 
This species is similar to /. cyprinella. 

23. Ictiobus carpio (Rafinesque). 

Ictiobus carpio Jordan, D. 16 (147) ; M. 45. 
Habitat. — Ohio Valley to Texas. 

" Probably a valid species, but of doubtful name and syn- 
onomy." — Jordan. 

24. Ictiobus difformis (Cope). 

Ictiobus difformis Jordan, M. 45. 
Habitat. — Mississippi Valley. 

25. Ictiobus veUfer (Rafinesque). Quill-back ; skim-back ; 

carp sucker. 

? Carpiodes damalis Girard, B. 1856, 70, Ft. Smith. 

Ictiobus velifer Jordan and Gilbert, C. 7, Ft. Smith ; 

C. 10^ Arkadelphia and Benton ; C. 

14, Fulton. Jordan, D. 16 (148) ; M. 45. 

Meek, 0. 127; Spadra creek at Clarksville; 

Meek, P. Arkansas River at Little Rock; 

White River at Oxford Bend ; Arkansas 

River at Little Rock and Mulberry ; Little 

Red River at Judsonia; Illinois Creek at 

Russellville ; East Fork Cadron at Conway. 

Habitat. — Mississippi Valley. 

This is a very abundant species of the genus, and is perhaps 
the least used for food. It inhabits smaller streams than do 
the others. It is a very variable species. 
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. 12. Cycleptus Rafinesque. 

26. Cycleptus elongaius (Le Sueur). Missouri sucker; black- 

horse ; gourd-seed sucker. 
Cycleptus elongatus Jordan, D. 17 (150); M. 46, 
Meek, P. Spring River at Black Rock. 
Habitat. — Mississippi Valley. 

This species inhabits only the larger streams. It reaches a 
length of 2\ feet, and is probably the best food fish in the 
family. It is never found in large numbers. 

13. Catostomus Le Sueur. 

27. Catostomus teres (Mitchill). Common sucker; white 

sucker. 
Catostomus teres Jordan, D. 18 (170) ; M. 46. Meek, 
0. 133; Spring River at Mammoth Springs. 
Catostomus teres Meek, P. Middle Fork of White 
River at Fayetteville ; Jordan's Creek at 
Dutch Mills ; Clear Creek at Johnson's ; Illi- 
nois River at Prairie Grove and Ladd's Mill. 
Habitat. — Canada to Montana, Texas and Florida. 
This isjthe most abundant of all the suckers. It inhabits 
all streams]; feeds upon insects, larvae, crustaceans, and various 
forms of algiae. As a food fish it is of very little value. In 
Arkansas this species seems to be less common than in most 
other localities. 

28. Catostomus nigricans (Le Sueur). Hog sucker; stone 

roller ; stone lugger ; stone toter ; hog molly ; 
mullet. 
Catostomus nigricans Jordan and Gilbert, C. 7% 
Ft. Smith; C. II) Arkadelphia and Benton. 
Jordan, D. 18 (17); M. 46. Meek, 0. Spring 
River; Myatt and Spring Rivers at Mam- 
moth Spring; 138, Ouachita aad Saline 
Rivers ; Meek, P. Black and Spring Rivers at 
Black Rock ; Little Red River near Heber ; 
Middle and South Forks of Little Red 
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River at Kinderhook ; Strawberry River at 
Smithville ; Illinois River at Prairie Grove 
and Ladd's Mill; Mulberry River at Mul- 
berry ; Polk Bayou, Big Spring Creek and 
Lafferty's Creek near Batesville ; King's 
River at Marble ; Big Buffalo near Loafer's 
Glory ; Coon Creek at Martinsville ; Devil's 
Fork south of Red River at Shiloh. 
Habitat. — New York to Alabama and Kansas. 
This species prefers clear water. As a food fiish it is almost 
worthless. The character of its food is similar to that of the 
preceding. It is very abundant in Arkansas, being found in 
almost all rivers and creeks where the water is clear. 

14. Erimyzon Lacepede. 

29. Erimyzon sucetta Lacepede. Chub sucker ; sweet sucker. 

Erimyzon sucetta Jordan, D. 19 (179); M. 46. 
Meek, 0. 127; Spadra Creek at Clarksville ; 
0. 133, Spring Rjver and Myatt Creek 
near Mammoth Spring; 0. 136, Judsonia ; 
138, Caddo and Mazarn ; P. Little Red 
• River near Heber; White River, Spring 

Creek, Big Spring, Salado and Caney Creek 
near Batesville ; Bull Creek at Beebe ; Illi- 
nois River at Russellville. 
Habitat. — Massachusetts to Dakota and South. 
This species seldom reaches a foot in length. It lives upon 
algae, diatoms, and such organic matter as it finds in the mud 
it swallows. As a food fish it has very little value. It lives 
in bayous and stagnant ponds, and is seldom found in moder- 
ately clear water. 

15. MiNYTREMA Jordan. 

30. Minytrema melanops (Rafinesque). Striped sucker. 

Minytrema melanops Jordan, D. 19 [y77^\ M. 47. 
Meek, P. Bull Creek at Beebe; Spring Creek 
near Batesville. 
Habitat. — Great Lakes to South Carolina and Texas. 
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This species is less common south than north. It lives in 
clear sluggish water and among the weeds. As a food fish it 
has but little value. 

i6. MoxosTOHA Rafinesque. 

31. Moxostoma duquesnei Le Sueur. Common red horse; 

* mullet. 

Moxostoma ntacrolepidotum Jordan and Gilbert, C. 

2, Eureka Springs; G. 7% Ft. Smith; C. ii> 

Arkadelphia and Benton. 

Moxostoma macrolepidotum Jordan, D. iQi 1856; M» 

47- 
Moxostoma duquesnei Meek, 0. 127, Spadra Creek at 

Clarksville ; 133 Spring River, Myatt and 
English Creeks near Mammoth Spring; 138^ 
Ouachita and Saline Rivers. 
Meek, P. White River, Spring, Salado 
and Caney Creeks and Polk Bayou near 
Batesyille ; Village Creek at Newport ; Illi- 
nois river at Ladd's Mill and Prairie Grove ; 
Main and Middle Forks of White River near 
Fayetteville ; Jordan's Creek atT)utch Mills ; 
King's River at Marble ; Black and Spring 
Rivers at Black Rock ; Strawberry River, 
Flat and Machine Creeks at Switchville ; Illi- 
nois Creek at Russellville ; Cove Creek at 
Martinsville ; Devil's Fork of Little Red 
Rivisr at Shiloh. 
Habitat. — Chesapeake Bay to Dakota and Alabama. 
A very variable and common sucker. It prefers clear water. 
It feeds upon worms, mollusks, algae, and mud. It seldom 
reaches a length of two feet, and is of very little value as a 
food fish.* 



* Moxostoma Pcteilurum Jordan. 

Moxostoma pacilurum Jordan, L), 20, (191). 
Habitat. — Known only from Louisiana, but it is probably a resident of Southern 
Arkansas. 
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17. Placopharynx Cope. 

32. Plcxopharynx carinatus Cope. 

Placopharynx carinatus Jordan and Gilbert, C. 2. 
Eureka Springs ; C. 7, Ft Smith. Jordan^ 
D. 20 (167); M. 48. Meek, P. Mulberry 
River at Mulberry ; Cove Creek at Martin- 
ville. 
Habitat. —Ohio to lo^va, Arkansas and Georgia. 
In external characters this species resembles the preceding 
one. It prefers clear flowing water, and reaches a length of 
nearly three feet. Although inferior, it is quite extensively 
used fey food. 

18. Lagochila Jordan and Brdyton. 

33. Lagochila lacera Jordan and Bray ton. Hare-lip sucker^ 

Quassilabia lacera Jordan and Gilbert, C. 2, Eureka 
Springs. Jordan 20 (194); M. 49. 
Habitat. Ohio to Georgia and Southwest. 
Concerning the habits of this species little is known. It is 
not large, but is a fairly good food fish. 

Family 8. CYPRINiPu^. (The minnows.) 

This family comprises nearly all of our smaller fishes known 
as minnows. They occur in the largest lakes and rivers, but 
are more numerous in the smaller bodies of water and creeks. 
They are usually found in large numbers, and owing to the 
great uniformity in size and coloration the species are difficult 
to distinguish. The characters upon which genera and species 
are based are, in most cases, trivial or very variable. Many of 
the variations are due tb age, or are sexual or seasonal. In 
the spring the males are often highly colored and the snout 
and body are covered with tubercles. It is impossible to 
identify species of the very young, and half grown individuals 
have often been made the types of new species. 

These fishes also differ with respect to the character of the 
water they inhabit. Those always found in clear water are 
lighter in color than those living among the weeds. 
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Professor Cope says of them: — "The diflferences of habit are 
associated with the peculiarities of food and the structure of 
the digestive system. Few families of the vertebrates embrace 
so great a variety in these respects as the present one. There 
are carnivorous, insectivorous and graminivorous genera, which 
are also distinguished among the mammalia, the former by the 
abreviation, the last by the elongation of the alimentary canal. 
In the former the teeth usually sharp-edged or hooked, in 
the latter truncate, hammer or spoon-shaped. " 

While all of these species are too small to be used for food 
by man, they are all of the utmost importance because they 
furnish much food for the larger predatory fishes. These little 
fishes may be regarded as mere machines, swimming aoout in 
the water, converting small simple organisms into larger and 
more complete ones and thus preparing the meals for the vora- 
ceous bass, pickerel and the like. They are naturally very 
timid. In our endeavors to protect the larger game fishes, we 
cannot afford to forget the minnows. 

19. Campostoma Agassiz. 

34. Compostoma anomalum (Rafinesque). Stone lugger ; stone 

roller. 
Compostoma anomalum Jordan and Gilbert, C* 2, 
Eureka Springs; C. 7. Ft. Smith; C. n, 
Arkadelphia and Benton. Jordan, D. 20 
(169); M. 52. Gilbert, E. 609, Waldron. 
Meek, 0. 127, Spadra Creek at Clarksville ; 
138, Ouachita and Saline Rivers; Meek, P. 
133, White River, Spring Creek, Big Spring, 
Laflferty Creek ancJ Polk Bayou near Bates- 
ville ; Black and Spring Rivers at Black 
Rock ; Strawberry River, Flat and Machine 
Creeks at Smithville ; Mulberry River at 
Mulberry ; Middle Fork of White River 
near Fayetteville ; South and Middle Forks 
of Little Red River at Kinderhook; lUinois 
River at Ladd's Mill and Prairie Grove ; Big 
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Buffalo at Loafers' Glory ; Jordan's Creek at 
Dutch Mills ; Cove Creek at Martinsville ; 
Devil's Fork of Little Red River at Shiloh ^ 
Illinois Creek at Russellville. 
Habitat. — Western New York to Minnesota, Texas and 
Tennessee. 

This species attains a length of ab.out eight inches. Its 
food consists of organic matter contained in the mud which 
it swallows in large quantities.* 

20. Chrosomus Rafinesque. 

35. Chrosomus erythrogaster Rafinesque. Red bellied min- 

now. 
Chrosomus erythrogaster Jordan, D. 20 (202); M. S3. 
Meek« 133, Spring Branch, Mammoth Spring; 
138, South Fork Ouachita River. Meek^ 
P. Big Spring at Batesville ; Big Buffalo at 
Loafer's Glory ; King's River at Marble. 

21. Hybognathus Agassiz. 

36. Hybognathus plumbea (Girard). 

Dionda spadicea Girard, A. 229, Ft. Smith. 
Zophendum plumbeum Jordan, D. 20 (205}. Jor- 
dan and Gilbert, Syn. Fishes N. A. 1882, 154. 
Habitat. — Arkansas and Indian Territory. 

37. Hybognathus nuchalis Agassiz. Blunt-jawed minnow. 

Hybognathus nuchalis Jordan and Gilbert, C. 7, Ft. 
Smith; C. n, Benton; C. 14, Fulton. Jor- 
dan, D. 51 (216); M. 53- Meek, 0. 136. 
Judsonia ; P. White River, Salado, Caney and 
Lafferty Creeks and Polk Bayou near Bates- 
ville ; Jordan's Creek at Dutch Mills ; Illinois 
River at Ladd's Mill; Little Red River 
near Heber; Arkansas River at Little Rock 

* Campostoma formosulum Girard. 

Campostoma formosulum Jordan, I>. 20 (195). 
This species is found in Texas and may also be a resident of Arkansas. 
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and Mulberry ; Strawberry River at Smith- 
ville; Black and Spring Rivers at Black 
Rock ; East Fork of Cadron at Conway » 
Illinois River at Russellville; Little Red 
River at Judsonia. 
Habitat. — New Jersey to South Carolina, Dakota and Texas. 

Length, from four to nipe inches ; vegetable feeder. 

37a. Hybognathus nuchalis placita Girard. 

Hybogn^thus placita Girard, A. 236 (No. 4, 22), 
sluice of the Arkansas River near Ft. Smith. 
Girard, B. 1856, Arkansas River. Jordan, 
D. 21 (2i6b); M. S3- Meek. 0. 136, Judso- 
nia. Meek, P. Big Buffalo at Loafer's Glory ; 
King's River at Marble ; Illinois River at 
Prairie Grove ; Middle Fork of White River 

near Fayetteville. 
Habitat. — Iowa to Arkansas River. 

This variety has a smaller eye and a smaller mouth than the 

preceding.* 

38. Hybognathus argyritis (Girard). ^ 

Hybognathus argyritis Girard, A. 235 (No, 5, 54), Ar- 
kansas River near Ft. Smith. D. 21 (215). 
Girard, B. 1856, 182. Ft. Smith. 
Habitat. — Arkansas and southwest. 

39. Hybognathus nubila (Forbes). 

Hybognathus nubila Jordan and Gilbert, C, 2, Eu- 
reka Springs. Jordan, D, 21 (212, 214); 
M. S3- Meek, C. 133. Spring River, Myatt 
and English Creeks at Mammoth Spring ; 
138, Saline River; Illinois River at Prai- 
rie Grove ; King's River at Marble ; Big 

'^Hybognathus hayi Jordan. 

Hybognathus hayi J or dAn, I>. 22 (217). 

Hybognathus argyritis Jordan and Gilbert, Synopsis Fish. N. A. 
968. 
Habitat. — Lower Mississippi River. 

This species known from the streams of Alabama and Mississippi may also be 
found in the streams of Arkansas. 
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Buffalo at Loafer's Glory ; Middle Fork of 
White River near Fayetteville. 
Habitat. — Illinois to Iowa and Arkansas. 

22. PiMEPHALES Rafinesque. 

40. Pimephales promelas Rafinesque. Black-headed minnow. 

Pimephalis maculosus Girard, A. 234 (No. 4, 22), 
sluice of the Arkansas River; Girard, B. 
1856, 180. 
Pimephales promelas Jordan, D. 22, 218. Meek, 
P. Middle Fork of White River near Fay- 
etteville ; Middle Fork of Little Red River 
at Kinderhook. 
Habitat. — Lake Champlain to Dakota and Texas. 
This species is very common in sluggish water. It feeds 
chiefly upon insects. Length, two and a half inches. 

41. Pimephales notatus (Rafinesque). Blunt-nosed minnow. 

Hyborynchus perspicuus Girard, A. 231 (No. 5, 53), 
Arkansas River near Ft. Smith ; Girard, B. 
179, Ft. Smith. 

Pimephales notatus Jordan and Gilbert, C. 2. Eu- 
reka Springs; C. 7- Ft. Smith ; C. 1 1, Benton. 
Jordan, D. 22 (219); M. 54- Gilbert, E. 
' 609, Waldron. Meek, 0. Spadra Creek at 
Clarksville; 133, Warm Fork and Myatt 
Creek at Mammoth Spring; 138, Ouachita 
and Saline Rivers. Meek, P. White River, 
Salado, Caney and Lafferty Creeks, and 
Polk Bayou near Batesville ; Strawberry 
River and Flat and Machine Creeks at 
Smithville ; Mulberry River at Mulberry ; 
Illinois River at Ladd's Mill and Prairie 
Grove; Walnut Creek at Swain; King's 
River at Marble ; Middle and Main Forks 
of White River near Fayetteville ; Jordan's 
Creek at Dutch Mills; Big Buffalo at Loaf- 
er's Glory ; Little Red River at Heber ; lUi- 
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nois River at Russellville ; Cove Creek at 
Martinsville ; Devil's Fork and Middle Fork 
of Little Red River at Kinderhook. 
Habitat. — Quebec to Delaware, Mississippi, Arkansas and 
Dakota. 

This species lives in clear running water; its food consists 
of vegetation and organic matter found in the mud. Length 
four inches. 

23. Cliola Girard. 

42. Cliola vigilax (Baird and Girard). Bull-head minnow. 
Cliola vigilax Girard A. 257, Otter Creek. 
Girard, B. 1856, 192, Otter, Creek. 
Jordan and Gilbert, C. 7, Ft. Smith.. 
Jordan D. 22 (223). Meek, P. Arkansas: 
River at Little Rock and Mulberry ; White 
River, Salado and Caney Creeks near Bates- 
ville ; Black River at Black Rock ; East 
Fork of Cadron Creek at Conway. 
Habitat. — Indiana to Mississippi, Texas and Dakota. 
This species very much resembles P, notatus in size, form 
and habits. 

24. NoTROPis Rafinesque. 

This genus cromprises many species. All small, feeble and 
of low organization. 

This genus has been divided into many genera, but the 
characters upon which each was based were subject to inter- 
gradations. The larger the number of specimens studied the 
weaker became the permanancy of these characters, until of 
late years all are put under the one genus. 

These small fishes inhabit almost entirely small streams and 
lakes. They are seldom found in the river currents or in deep 
water. They seem to migrate but little, and thus many local 
varieties have arisen. 

It is difficult to identify the species of this group; they 
are chiefly omnivorous, and are valuable only as they serve 
as food for larger predatory fishes. 
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43. Notropis heterodon (Cope). 

Notropis heterodon Jordan, D. 22 (226); M. 55- Gil- 
bert, E. 609, Waldron. Meek, P. White 
River and LaflFerty Creek near Batesville ; 
Little Red River at Heber ; Illinois River at 
Prairie Grove ; Black River at Black Rock ; 
Main Fork of White River near Fayette- 
ville. 

Habitat. — Western New York to Minnesota and Arkansas. 

One of our smaller fishes, it lives in weedy places. Length 
two and a half inches. 

44. Notropis cayuga (Meek), 

Notfopis cayuga Meek. Annals of the New York, 
Acad.' Sciences, Vol. LV., 1888, 305. (De- 
scription.) 
Habitat. — New York to Dakota, south to Arkansas. 
This species is found usually with N. heterodon which it 
much resembles. 

45. Notropis illecebrosus (Girard). 

Albumops illecebrosus Girard, B. 1856, Arkansas 
Riter at Ft. Smith; Girard, A. 262 (No. 5, 
56), Ft. Smith. 

Notropis illecebrosus Jordan and Gilbert, C. 7, Ft. 
Smith. 

Notropis illicebrosus Jordan, D. 23 {229) ; Jordan, 
Proc. U. S. Nat. Museum, 1885, 123. (De- 
scription.) 
Habitat. — Western Arkansas.* 

^Notropis hngirostris (Hay). 

Alburnops longirostris Hay, Proc. U. S. Nat. Mnseum, 18S0, 504^ 
(Description.) 

Notropis longirostris Jordan, r>, 23; (231). 
Habitat-— Chickasawha River, Mississippi. 
Possibly an Arkansas resident. 

16— B 
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46. Notropis diliciosus (Girard). 

Notropis deticiosus Jordan, D. 23, (233); M. 56- 
Meek, P. Black River at Black Rock. 
Habitat. — Great Lakes to Dakota and Texas. 
A variable and widely distributed species. 

47. Notropis ozarkana Meek. 

Notropis ozarkana Meek, 0. 129, Cabool Missouri ; 
Meek, P. Strawberry River at Smithyille. 
Habitat — Ozark region, 

48. Notropis boops Gilbert. 

? Notropis shumardi Girard, A. 261 (No. 5,56), Ar- 
kansas River aX Ft. Smith.; Girard, B. 1856, 
194, Arkansas River at Ft. Smith. 

Notropis scabriceps Jordan and Gilbert, C. 3, Eureka 
Springs; C. 7, Ft. Smith; C. ii, Arkadel- 
phia and Benton. 

Notropis boops Jordan, D. 24 (243); M* 5/. Meek. 
0. 127, Spadra Creek at Clarksville; 
Ouachita' River and its tributaries; Meek 
P. White River and Polk Bayou near Bates- 
ville; Rittle Red River at Heber; Middle 
Fork of Little Red River at Kinderhook ; 
Devil's Fork of Little Red River at Sbi- 
loh ; Meek, P. Strawberry River, Flat and 
Machine Creeks at Smithville ; Illinois 
River at Paririe Grove and Ladd's Mill; 
King's River at Marble ; Walnut Creek at 
Swain; Big Buffalo at Loafer's Glory; 
Black River at Black Rock ; Jordan's Creek 
at Dutch Mills ; Middle and Main Forks of 
White River near Fayetteville ; Cove Creek 
at Martinsville ; Illinois Bayou at Russellville. 
Habitat. — Southern Indiana to Iowa and Arkansas. • 
This is one of the most abundant of the minnows of Ar- 
kansas. It inhabits clear running water. 
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49. Notropis blemiius (Girard). 

Alburfiops blennius Girard, 261 (JsTo. 5, 55), Arkansas 
River at Ft. Smith; B. 1856, 194, Arkansas 
River at Ft. Smith. Jordan, D. 24 (244). 
Habitat. — Arkansas River. 

50. Notropis bubalinus (Baird and Girard). 

Cyprinella bubalina Girard. A. 265, Otter Creek; B. 
1856, 197, Otter Creek. 

Cyprinella umbrosa Girard, A. 266, Coal Creek, Ar- 
kansas. 

Cyprinella beckwithi Girard, A. 267, sluice of Arkan- 
sas River near Ft. McKee; Girard, B. 1856, 
198, Arkansas River at Ft. McKee. 

Notropis bubalinus Jordan, D. 25 (253). 
Habitat. — Arkansas and Red Rivers. 

5 1 . Notropis galacturus Cope. 

Notropis gklacturus Jordan and Gilbert, C. 2, Eureka 
Springs. Jordan, D. 25 (262) ; M. 58. Meek, 
P. Spring River, Myatt and English Creeks 
at Mammoth Spring ; Meek, P. Lafferty 
Creek and Polk Bayou near Batesville; 
Strawberry River at Smithville ; Spring and 
Black Rivers at Black Rock ; Main Fork of 
White River near Fayetteville. 
Habitat. — Ozark legion, east to eastern Tennessee and Sa- 
vannah Rivers. Cool, clear water. Length six inches. 

52. Notropis cercostigma (Cope). 

Notropis venustus Jordan and Gilbert, C. 14, Fulton. 

Jordan. D. 25 (259). 
Cliola venusta Jordan and Gilbert, Syn. Fish. N. A. 
1882, 178. (Description.) 
Habitat. — Mississippi River to Texas. 

53. •Notropis lutrensis (Baird and Gilbert). 

Montana lutrensis Girard, A. 272, Otter Creek; B, 

1856, 199. Otter Creek. 
Moniana pulchella Girard, 275, (No. 5,58), Sugar Loaf 
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Creek; Arkansas River near Ft. Smith; 
Girard, B. 1856, 200, Sugrar Loaf Creek. 
Notropis lutrensis Jordan and Gilbert, C. 8, Ft. Smith ; 
D. 24 (249); M. 57- Meek, 0. 133. Warm 
Fork at Mammoth Spring; Meek, P. Ar- 
kansas River at Little Rock and Mulberry^ 
Mulberry River at Mulberry. 
Habitat. — Southern Illinois to the Rio Grande. 

54. Notropis whipplei (Girard). Silver fin. 

Cypfdnella whipplei Girard, A. 270 (No. 5, 57), Sugar 
Loaf Creek; Girard, B. 1856, 198, Sugar 
Loaf Creek and Ft. Smith. 
Notropis whipplei Jordan and Gilbert, C. 8, Ft. Smith ; 
C. II, Arkadelphia and Benton. Meek, 0. 
128, Spadra Creek at Clarksville; 0. 136, Jud- 
sonia; 0. 138, Mazarn, Ouachita amd Saline 
Rivers ; Meek, P. WhiA River, Polk Bayou^ 
Salado,Caney and Lafferty Creeks near Bates- 
ville; Little Red River at Heber and Judsonia; 
Middle Fork of Little Red River at Kinder- 
hook ; Devil's Fork of Little Red River at 
Shiloh; Walnut Creek at Swain; Middle and 
Main Forks of White River near Fayette- 
ville ; Cadron and Cove Creeks north of Con- 
way ; Arkansas and Mulberry Rivers at Mul- 
berry; Illinois Bayou at Russelleville. 

Habitat. — Western New York to Virginia, Minnesota and 
Arkansas. 

Very abundant in clear running water. Length four inches. 

55. Notropis camura (Jordan and Meek). 

Cliola camura Jordan and Meek, Proc. U. S. Nat. Mus^ 

1884, 474. (Description.) 
Notropis camura Jordan, 25 (263). Meek, P, White 
River and Polk Bayou at Batesville ; Black 
and Spring Rivers at Black Rock; Little Red 
River at Judsonia. 
Habitat. — Arkansas and Missouri. 



FISHES OF ARKANSAS. 245 

56. Notropis megalops (Rafinesque). Common shiner; red- 

iin ; dace. 
Notropis megalops Jordan and Gilbert, C. 4, Eureka 
Springs ; J). 26 (273) ; M. 58. Meek, 0. 228, 
Spadra Creek at Clarksville; 0. 133, Spring 
River, Myatt and English Creeks at Mam- 
moth Spring ; 138, Caddo, Mazarn and Saline 
Rivers; 136, Judsonia; Meek, P. Big Spring, 
Polk Bayou, Spring, Lafferty, Salado and 
Can,py Creeks near Batesville ; King's River 
at Marble ; Illinois River at Prairie Grove 
and Ladd's Mill; Big Buffalo at Loafer's 
. Glory; Strawberry River. Flat and Machine 
Creeks at Smithville ; Black and Spring 
Rivers at Black Rock ; Bull Creek at Beebe ; 
Middle Fork of White River near Fayette- 
ville. 
Habitat. — In all streams from Maine to the Rocky^Mount- 
ains, except those of th^ Carolinas and Texas. 

This species is very widely distributed. It is very abundant 
and variable. Several varieties are recognized and the larger 
the number of individuals studied, the greater are the opportu- 
nities to increase the number of varieties. As a rule it may be 
said that those varieties predominate in Missouri and Arkansas 
which have enlarged scales between nape and dorsal fin. In 
Iowa and Minnesota those which have reduced scales before 
dorsal fins predominate. Whether the same is true of speci- 
mens found east of the Mississippi I am unable to say. It is 
the largest species of the genus, reaching a length of eight 
inches or more. 
57. Notropis zonatus (Agassiz). 

Notropis zonatus Jordan and Gilbert, C. 2, Eureka 
Springs. (Description.) Jordan, D. 26 
(275); M. 59- Meek, 0. Spring River, 
Myatt and English Creeks at Mammoth 
Spring; Meek, P. Lafferty Creek, Polk 
Bayou and Spring Creek at Batesville ; Big 
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Buffalo at Loafer's Glory; Jordan's Creek at 
Dutch Mills; King's River at Marble; Mid- 
dle Fork of White River near Fayette ville ; 
Illinois River at Prairie Grove and Ladd's 
Mill. 
Habitat. — Ozark region. 

This species seetns characteristic of the Ozark region. It is 
found in large numbers in clear running water. It resembles 
the preceding very much in form and size, the resemblance 
being greater in the young. This species is more highly col- 
ored than any other of the genus in the Ozark region.* 

58. Notropis umbratilis (Girard). 

Alburnus umbratilus Girard, A, 260 (No. 5, 55), Sugar 
Loaf Creek ; Girard, B 1.856, 193, Arkan- 
sas River at Fort Smith. 
Notropis umbratilus Jordan and Gilbert, C. 7. Fort 
Smith; C. Ii> Arkadelphia and Benton. 
Notropis umbratilis Gilbert, E. 609, Waldron. Meek 
0. 133. Spring River at Mammoth Spring; 
136, Judsonia; 138, Ouachita, Caddo and 
Saline Rivers ; Meek. P. White River, Polk 
Bayou, Salado, Caney and Spring Creeks 
and Big Spring, near Batesville ; Village 
Creek at Newport; Cadron and Cove Creeks 
• north of Conway ; Little Red River at Jud- 
sonia ; Flat and Machine Creeks at Smith- 
ville. 
Habitat. — Illinois to Kansas and Arkansas. 
A locally abundant and very variable species. Length about 
three inches. 

59. Notropis dilectus (Girard). 

Alburnus dilectus Girard, A. 259 (No. $, 55), Arkansas 

* Notropis jejunus (Forbes). 

Notropis jejunus Jordan, D. 26 (2S8); M. 60. 
Habitat. — Pennsylvania to Iowa and Kansas. 
This species probably inhabits the streams of Arkansas. 
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River near Ft. Smith ; Girard, B. Arkansas 
River at Ft. Smith. 
Notropis dilectus Jordan and Gilbert, C. 7, Ft. Smith ; 
C. II, Benton; C. 14, Fulton. Jordan, D. 
27 (399); M. 61. 
Notropis rubrifrons Meek, 0. 134. Warm Fork and 
English Creeks at Mammoth Spring ; Meek, 
P. Illinois River at Prairie Grove and Ladd's 
Mill ; Black River at Black Rock ; Arkansas 
River at Mulberry ; Middle Fork of White 
River near Fayetteville ; Cadron Creek north 
of Conway ; Jordan's Creek at Dutch Mills ; 
Laiferty Creek at Batesville. 
Habitat. — Ohio to Nebraska and Arkansas. 
This species belongs to a group of a genus, the species of 
which are not well defined. They are more or less highly col- 
ored during the breeding season ; they live in^ currents or in 
clear water. They are long and slender, and the most grace- 
ful species of the genus. A compari.son of a large number of 

 

specimens from widely separated localities is much needed. 

60. Notropis telescopus arcansanus Meek. 

Notropis telescopus arcansanus Meek, 0. 133, Mam- 
moth Spring; Meek, P. LafTerty, Salado, 
and Caney Creeks near Batesville; Main 
Fork of White River at Fayetteville. 
Habitat. — Southern Missouri and northern Arkansas. 

61. ^Notropsis atherinoides caddoensis Meek. 

Notropis atherinoides caddoensis Meek, 0. 136, Jud- 
sonia; 138; Caddo and Ouachita Rivers 
and Mazarn Creek ; Meek, P. White River 
Salado, Caney and Lafferty Creeks and Polk 
Bayou near Batesville; Black and Spring 
Rivers at Black Rock ; Cove Creek at Mar- 
tinsville; Little Red River at Judsonia and 
Heber ; Illinois Bayou at Russellville ; Vil- 
lage Creek at Newport. 
Habitat. — Ozark region. 
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62. Notropis micfopteryx (Cope). 

Notropis micropteryx Jordan and Gilbert, C. 4f Eu* 
reka Springs. Jordan, D. 27 (311); M. 
62. 
Habitat. — Ozark region and east to eastern North Carolina. 

25. Phenacobius Cope. 

63. Phenacobius mifabilis (Girard). 

Exoglossum mirabiU Girard, A, 256 (Nos. 4,23 and 
5,55), Arkansas River near Ft. Smith; Gi- 
rard, B. 1856, 191, Arkansas River near Ft 
Smith. 

Phenacobius mirabilis Jordan and Gilbert, C. 8, Ft. 
Smith ; D. 27 (316). Jordan, M. 63. 
Habitat. — Illinois River to northern Texas and Dakota.* 

26. Hybopsis Agassiz. 

64. Hybopsis amblops (Rafinesque). 

Hybopsis amblops Jordan and Gilbert, C, 4, Eureka 
Springs ; C. 8, Ft. Smith. Jordan, D, 29 
(33O; M. 64. Meek, 0. 134, English Creek 
at Mammoth Spring ; Meek, P. White River 
and Polk Bayou at Batesville; Illinois River 
at Ladd's Mill and Prairie Grove; Middle 
Fork of White River near Fayetteville. 
Habitat. — Ohio Valley to Alabama and Arkansas. 
. 65. Hybopsis dissimilis (Kirtland). 

Hypopsis dissifni/isjordsin and Gilbert, C. ii,Arka- 
delphia and Benton. Jordan, D. 29 (333); M. 
64. Meek, 0. 138, Ouachita River ; Meek, P. 
Middle Fork of Little Red River at Kinder- 
hook ; White River at Batesville. 
Habitat. — Lake Erie to Iowa and Arkansas. 

*Ericymba Cope. 
Ericymba buccata Cope. 

Ericymba buccata Jordan, !>• 27 (314); M. 62. 
Habitat. — Michigan to Kansas. 
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€6. Hybopsis watauga Jordan and Evermann. 

Hybopsis dissimilis Jordan and Gilbert, Proc. U. S. 
Nat. Mus,, 1886,4, Eureka Springs. (Nearly 
all these specimens belong to H. Wautauga). 
Hybopsis watauga Jordan, Proc. U. S. Nat. Mus., 
1888, 355. (Description). 
Habitat. — North Carolina, Indiana, Iowa and Arkansas. 
€7. Hybopsis aestivalis (Girard.) 

Hybopsis aestivalis Jordan and Gilbert, C. 8, Ft. Smith ; 
C. 14, Fulton. Jordan, D. 29 (340). 
Habitat. — Arkansas. 

68. Hybopsis storerianus (Kirtland.) 

Gobio vemalis Girard, A. 249 (No. 5, 54), Arkansas 
River near Ft. Smith; Girard, B. 1856, 189, 
Arkansas River near Ft. Smith. 
Hybopsis storerianus Jordan and Gilbert, C. 8, Ft. 
Smith; C. 14, Fulton. Jordan, D. 28 (330); 
M. 65. Meek, P. Arkansas River at Mul- 
berry. 
Habitat. — Ohio to Nebraska, Tennessee and Arkansas. 

69. Hybopsis keniuckiensis (Rafinesque). 

Hybopsis kentuckiensis Jordan and Gilbert, C. 4 ; Eu- 
reka Springs. Meek 0. Spring River ; Myatt 
and English Creeks at Mammoth Spring ; 
Meek, P. Big Spring and Lafferty Creek at 
Batesville ; Jordan's Creek at Dutch Mills ; 
Illinois River at Prairie Grove and Ladd's 
Mill. 

Habitat. — Pennsylvania to Dakota, Arkansas and Alabama. 

This is the most abundant and widely distributed species in 
the genus; it reaches a length of ten inches. 

27. Phoxinus Agassiz. 

70. Phoxinus neogceus Cope. 

Phoxinus neogceus Jordan and Gilbert, C. 4 ; Eureka 
Springs. Jordan, D. 3' (402) ; M. 68. 
Habitat. — Michigan to Wisconsin and Arkansas. 
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Only a few specimens of this species have been found. 

28. Opsopceodus Hay. 

71. OpsopCBodus emilia Hay. 

Opsopceodus emilice Jordan, D. 33 (415) ; M. 68. 
Habitat. — Northern Ohio to Southern Indiana, Arkansas 
and Mississippi. 

This is an insignificant atid scarce fish. 

29. Semotilus Rafinesque. 

72. Semotilus atromaculatus (Mitchill.) 

Leucosomus pallidum Girard, A. 256, Antelope Creek^ 
Arkansas; Girard, B. 1865, 190, Antelope 
Creek. 
Semotilus atromaculatus Jordan, D. 29 (347) ; M. 66. 
Meek, 0. I34i Myatt Creek and Springy 
Branch at Mammoth Spring; 136, Judso- 
nia; 138 Caddo River; Meek, P. Polk Ba- 
you, Lafferty and Spring Creeks and Big 
Spring near Batesville; Flat and Machine 
Creeks at Smithville ; Kings River at Mar- 
ble ; Walnut at Swain ; Big Buffalo at Loaf- 
er's Glory ; Illinois Bayou at Russellville ; Il- 
linois River at Prairie Grove. 

Habitat. — Massachusetts to Dakota, Virginia and Louisiana. 

This is one of the largest of the Cyprinidce found in the 
Mississippi Valley ; it reaches a length of over twelve inches.. 

30. NoTEMiGONUS Rafiuesque. 

73. Notemigonus chrysoleucus (Mitchill). Golden shiner ; 

bream. 
Notemigonus chrysoleucus Jordan, D. 33; M. 68; 
Meek, 0. 128, Spadra Creek at Clarksvill« ; 
Meek, P. Polk Bayou, Spring Creek, Big 
Spring, Salado and Caney Creeks near 
Batesville ; Little Red River at Judsonia ; 
Bull Creek at Beebe. 
Habitat. — Maine to Dakota and Alabama. 
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This species inhabits large lakes and rivers; it is seldom 
taken from^ small streams. It will take the fly but is not con- 
sidered a game fish. •' Dr. Estes considers it one of the 

m 

smallest of fishes. They will come up, taste a fly, let go and 
be gone before the angler has time to strike. Therefore, to 
be a moon-eye fly fisher, one must be very sharp and not read 
a book while cast^g." — ^Jordan. 

The moon-eye feeds upon insects, small fishes and crusta- 
ceans; it is full of small bones and is a very poor food fish; it is 
very handsome, however, and sells readily to its strangers, but 
is rejected by its acquaintances. 

Family 12. CLUPEID^. (The herrings.) 
31-. Clupea (Artedi) Linnaeus. 

yS. Clupea chrysochloris Rafinesque. Skip-jack. 

Clupea chrysochloris Jordan and Gilbert, C. 8. Ft. 
Smith; C. Ii» Arkadelphia and Benton; 
C. 14. Fulton. Jordan, D. 36 (442) ; M. 73- 
Meek, P. White River at Batesville ; Mul- 
berry River at Mulberry ; Little Red River 
at Judsonia. 
Habitat. — Mississippi Valley. It has been itroduced into 
the Great Lakes. 

Fish of this species feed upon small fishes, crustaceans and 
insects. They usually ran in schools and jn the evening are 
often seen jumping out of the water. They reach a length of 
eighteen inches, but as a food fish they are nearly worthless. 

35. DoROSOMA Rafinesque. 

79. Dorosowa cepedianum (Le Sueur). Gizzard shad ; hickory 

shad. 
Dorosoma cepedianum Jordan and Gilbert, C. 8, Ft. 
Smith; C. 1 1, Arkadelphia and Benton; C. 
ir, Fulton. Jordan, D. 37 (455); M. 74- 
Meek, 0. 128, Spadra Creek at Clarksville; 
Meek, P. White River at Batesville ; Little 
Red River at Heber and Judsonia ; Black 



GizzABD e 
DoTotoma ctpedianii 



; HICKOBT SHAD. 

je Snenr.) Page 262.) 



-O'tat— 
' is a h; 
.t ifteer 



tHKdu 









■U.3 



Jlei 



'"'•-«j 



-- ii 



FISHES OF ARKANSAS. 2$$. 

River at Black Rock ; East Fork of the 
Catlron north of Conway; Arkansas River 
at Mulberry ; Bull Creek at Beebe. 

Habitat — Cape Cod to Mexico. 

It is. a handsome mud-loving fish. It reaches a length of 
about fifteen inches, but is nearly worthless for food.* 

Family 13. CYPRINODONTID-^. 

36. . FuNDULUS Lacepede. 

So. * Fundulus catenatus (Storer). Stud-fish. 

Fundulus catenatvs Jordan and Gilbert, C 5, Eureka 
Springs; C. 12, Aiikadelphia and Benton. 
Jordan, D. 49 (S^q) ; M. 85. Meek, 0. 134.^ 
Myatt Creek at Mammoth Spring; 138,. 
Ouachita and Saline Rivers ; Meek, P. 
White River, Polk Bayou and Lafferty 
Creek near Batesville ; King's River at 
Marble ; Big Buffalo at Loafer's Glory ; 
Spring River at Black Rock ; Middle and 
Main Forks of White River near Fayette- 
ville ; Flat and Machine Creeks at Smith- 
ville. 
Habitat. ^Mountain streams of East Tennessee and the 
Ozark region. • 

A handsome fish ; length seven inches. 
81. Fundulus zebrinus Jordan and Gilbert. 

Fundulus zebrinus Jordan, D. 48 (560) ; M. 86. 
Habitat. — Iowa, Kansas to Texas. 
Smaller and less brightly colored than the preceding. 

•Family AMBLYOPSIDiE. 

Typhuchthys Girard. 

Typhlichthys iubterraneeus Girard. 

Typhlichthys subterraneous Girard. I>« 47 (540) ; M* 8j. 
Habitat. — Care streams of Kentucky, Tennessee, Alabama and Missouri. 
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Habitat. — Maine to Arkansas. Coastwise and mountain 
streams. 

This species until recently was supposed to inhabit only the 
coastwise streams of the Alleghany region. It is quite com- 
mon, however, in the Ozark region. This one species of the 
genus seems to be confined to the mountains. It reaches a 
length of thirty inches ; it is a swift swimmer and very vora- 
ceous, seeming to be able to swallow the sun-fish or other 
spiny*rayed fish with as much ease as it does the softest of 
minnows or suckers. 

** It delights to loiter in the shelter of the pads of the pond 
lilly and in the shadows of the dense masses of Potamogeton, 
a few inches below the surface of the water. Motionless, in 
such situations, it awaits the coming of the unwary minnow,^ 
quicker than thoughf, it darts upon its prey and while you 
look, sinks slowly from sight. There is no apparent motion of 
fin or tail, but ere you realize it the ravenous beauty is gone.'^ 
—Call. 

The game qualities of this fish are excelled only by those of 
the black bass. As a food fish it has few if any superiors in 
our fresh waters. Of the five species of this genus this one is 
'fondest of the cool clear mountain streams. 

Family 15. ANGinLLilD^. 

40. Anguilla Thunburg. 

86. Anguilla anguilla chrysypa Rafinesque. The common 

eel. 
Anguilla anguilla rosirata Jordan, D. 55 (638); ML 
90. Meek, P. Black River at Black Rock ;. 
 Middle Fork or Little Red River at Kinder- 
l\ook. 
Habitat. — Mississippi Valley. 
This is an excellent food fish. 

Family 16. ATHERENTD^, 

41. Labidesthes Cope. 

87, Labidesthes sicculus Cope. Brook silver-side ; skip-jack^ 
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Labidesthes sicculus Jordan and Gilbert, C. St ^u* 
reka Springs; C. S, Ft. Smith ; G. I2, Arka- 
delphia and Benton. Meek, 0. 128, Spadra 
Creek at Clarksville; 135, Myatt Creek at 
Mammoth Springs; 136, Judsonia; 139, 
Ouachita, Caddo and Saline Rivers ; Meek, 
. P. Little Red River at Heber; Middle 
Fork of Little Red River at Kinderhook; 
Village Creek at Newport; Salado and 
Caney Creeks and Polk Bayou near Bates- 
ville ; Devil's Fork of Little Red River at 
Shiloh ; Strawberry River at Smithville ; 
Illinois Bayou near Russellville ; Illinois 
River at Prairie Grove and Ladd's Mill; 
Mulberry River at Mulberry ; King's River 
at Marble ; Big Buffalo at Loafer's Glory ; 
Spring and Black Rivers at Black Rock; 
Main Fork of White River at Fayetteville. 

Habitat. — Michigan to Perdido Bay, Kansas and Arkansas. 

This species is very slender and seldom reaches a length of 
five inches. It is very abundant in quiet waters^ feeding upon 
insects, their lar\'a, and on small crustaceans. 

Family 17. APHBEDODERID^. (The pirate perches.) 
42. Aphredoderus Le Sueur. 

88. Aphredoderus sayanus (Gilliams). Pirate perch. 

Aphredoderus sayanus Jordan, Syn. Fishes N. A. 
Jordan, D. 76 (838); M, II3- Meek.O. 136, 
Judsonia ; 139, Caddo Gap; Meek, P. Spring 
Creek and Big Spring at Batesville ; Black 
River at Black Rock. 
Asternotremia mesoirema Jordan, Bull, U. S. Nat. 
Mus. 1877, 52, Little Red River at Judsonia. 
Habitat. — New York to Louisiana and north to Minnesota. 

17-B 

i 
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Family i8. ELASSOMATED-^:. 
43. Elassoma Jordan. 

89. Elassoma zonatum Jordan. 

Elassoma zonatum Jordan, Bull. U. S. Nat. Mus. 59* 
Little Red River, Arkansas. Jordan, D, 76 
(839); M, 113- Meek, 0. 136, Judsonia. 
Meek, P. Spring Creek at B^tesville. 
Habitat. — Southern Illinois to Arkansas and Louisiana. 
But little is known concerning this species. It resembles 
the sun-fishes and, like them, lives in grassy brooks, 

>AMiLY 19. CEXTRARCHIDJE. (The sun-fiihca.) 

44. Centrarchus (Cuv. and VaL). 

90. Centrarchus macropterus Lacepede. 

Centrarchus macropterus Jordan, Tj^ (841); M. 114. 

Meek, P. Bull Creek at Beebe. 
Habitat. — North Carolina to Southern Illinois and south. 

45. PoMoxis Rafinesque. 

1^1. Pomoxis sparoides (Lacepede). Calico bass ; grass bass ; 

bar-fish ; strawberry bass. 
Pomoxis sparoides Jordan and Gilbert, C. 14- Fulton. 

Jordan. D. 76 (843); M, US- Meek, P. 
Black River at Black Rock ; East Fork 
of Cadron Creek north of Conway ; 
Little Red River at Judsonia. 
Habitat. — New Jersey to Louisiana and Minnesota. 
This species lives in weedy places. It feeds upon insects, 
crustaceans and fishes, and seldom reaches a length of twelve 
inches. It is an excellent pan-fish, and is usually sold in the 
markets with the next species under the name of '* crappie.'' 
It is more abundant north than the next. 
92. Pomoxis annularis Rafinesque. Crappie ; batchelor. 

Pomoxis annularis Jordan and Gilbert, C. lo, Ft. 
Smith. Jordan, D. 76 ; M. 115. 
Habitat. — Mississippi Valley. 

This species much resembles the preceding. It is more 
common south. 
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46. Ambloplites Rafinesque. 

«93. Ambloplites rupestris (Rafinesque). Rock bass ; red-eye ; 

goggle-eye. 
Ambloplites rupestris Jordan, D. 76 (845); M. 115. 
Meek, 0. I35» Spring River and English 
Creek at Mammoth Spring; 139, Ouachita 
and South Fork of the Ouachita. Black 
River at Black Rock ; Devil's and Middle 
Forks of Little Red River at Kinderhook ; 
White River at Johnson. 
Habitat. — Vermont to Manitoba, Louisiana and North Car- 
olina, more abundant west. 

This species prefers grassy streams and ponds, although it 
is frequently taken from the river currents. Its food consists 
of insects, crustaceans and fishes. It reaches a length of 
twelve inches and is an excellent game' fish. 

47. CHiENOBRYTTUS Gill. 

•94. Chanobryttus gulosus (Cuv. and Val.). War-mouth; red- 
eyed bream. 
Chanobryttus gulosus Jordan, D. 76(846); M. 115. 
Meek, 0, 136, Myatt Creek at Mammoth 
Spring; 137, Judsonia ; 139, Caddo Gap; 
Meek, P, Bull Creek at Beebe ; Cove Creek 
at Martinsville. 
Habitat. — Michigan to Virginia and Texas. 
This species resembles the rock bass somewhat. It reaches 
a length of about twelve inches. It is chiefly pisciverous, is 
a very good food fish, lives in weed ponds and is more 
abundant south than north. 

48. Lepomis Rafinesque. 

This is a large genus and one of the most difficult in which 
to distinguish species. Most of the species are subject to 
more or less individual variations ; some of them are highly 
colored. The operculum usually terminates in a membrane, 
or lap. This varies in length with age, being largest in adult 
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individuals. To this genus belong most of our smallest 
sun-fishes. Very few are large enough for food. 

95. Lepomis cyanellus (Rafinesque). Green sun-fish. 

Calliurus formosus Girard, A. 14, Ft. Smith; Ft. 
Washita, Red River ; Girard, B. 1857, 200. 

Calliurus longulus Girard, A. 16, Otter Creek. 

Calliurus microps Girard, A. 17, Ft. Washita. 

Lepomis cyanellus Jordan and Gilbert, C. 10, Ft. 
Smith; C. 12, Arkadelphia and Benton.- 
Jordan, D. JJ (853) ; M. ii7- Meek, 0. I35^ 
Spring River, English and Myatt Creeks at 
Mammoth Spring; 136, Judsonia; 139^ 
Caddo and Ouachita Rivers; Meek, P. 
White River, Spring Creek, Big Spring and 
Lafferty Creek near Batesville ; Strawberry 
RiveiS Flat and Machine Creeks at Smith- 
ville; Mulberry River at Mulberry; Illinois 
River at Ladd's Mill and Prairie Grove ; 
King's River at Marble; Big Buffalo at 
Loafer's Glory ; North Fork of Cadron 
Creek north of Conway ; Middle Fork of Lit- 
tle Red River at Kinderhook ; Black River 
at Black Rock, • 

Habitat. — Great Lakes to Georgia and Mexico. 
This is one of the most abundant of the sun-fishes. It 
reaches a length of of about seven inches ; though small it 
often finds its way to the table with other edible sun-fishes. 

96. Lepomis macrochirus Rafinesque. 

Lepomis macrochirus et ischyrus Jordan, D. 77 

(856-7); M. 117. 
Lepomis macrochirus Meek P. White River and Big 

Spring at Batesville; Little Red River at 

Shiloh. 

Habitat. — Ohio to Arkansas and Iowa. 

97. Lepomis megalotis Rafinesque. Long-eared sun-fish. 

Pomotis aquilensis Girard, A. 25. Sugar Loaf 
Creek. (Misidentified by Girard.) 
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Pomotis breviceps Girard, A. 28, Otter Creek ; Ft. 

Smith ; Ft. Washita. 
Lepomis megalotis Jordan, M. 118. A. 117 (864). 
Jordan and Gilbert, C. 12, Arkadelphia and 
Benton. Gilbert, E. 609, Waldron. Meek, 
0. 128, Spadra Creek at Clarksville; 135, 
Spring River, English and Myatt Creeks at 
Mammoth Springs; 139, Ouachita Caddo and 
Saline Rivers ; Flat and Machine Creeks at 
Smithville; Little Red River at Heber; Mid- 
dle and South Forks of Little Red River at 
Kinderhook ; White River, Salado and 
Caney Creeks at Batesville ; Jordan's Creek 
at Dutch Mills ; Mulberry Creek at Mul- 
berry; Main and Middle Forks of White 
River near Fayetteville ; Walnut Fork 
of Finey at Swain ; Big Buffalo at Loafer's 
Glory ) Black and Spring Rivers at Black 
Rock ; Bull Creek at Beebe ; East Fork of 
Cadron, and Cove Creek near Conway; 
Devil's Fork of Little Red River at Shiloh 
Little Red River at Judsonia; Illinois Bayou 
at Russellville. 

Habitat. — Michigan to Dakota, South Carolina and Mexico. 

This is a very variable and common species. It reaches a 
length of six inches, being too small for a food fish. 

98. Lepomis garmani Forbes. 

Lepomis garmani Jordan, D, 77 (865); M. 119. 
Meek, 0. 135, Spring River at Mammoth 
Spring; Meek, P. Salado, Caney and Spring 
Creeks at Batesville ; Black River at Black 
Rock. 

Habitat. — Wabash valley to Arkansas. 

It is a small and highly colored sun-fish. 

99. Lepomis pallidus (Mitchill). Blue sun-fish. 

Lepomis pallidus Jordan and Gilbert, C. 10, Ft, 
Smith ; C. 12, Arkadelphia and Benton ; C. 
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14, Fulton. Meek, 0. 13S. Spring River,. 
English and Myatt Creeks at Mammoth 
Spring; 139, Caddo River at Caddo Gap 
Little Red River at Heber; Black and 
Spring Rivers at Black Rock ; Bull Creek at 
Beebe ; East Fork of Cadron near Conway ;: 
Cove Creek at Martinsville ; Little Red River 
at Shiloh ; Little Red River at Judsonia 
Illinois Bayou at Russellville. 
Habitat. — Great Lakes to New York, Florida, Mexico and 
D akota. 

This species reaches the length of about ten inches. It is 
very common wherever it occurs and may always be found in 
markets with crappies and other pan-fishes. 
100. Lipomis humilis (Girard). 

Bryttus humilis Girard, A. 21, Sugar Loaf Creek; 

Girard, B. 1857, 201. 
Lepomis humilis Jordan and Gilbert, G. 12, Eureka 
Springs, Arkadelphia and Benton ; C. 10, Ft. 
Smith. Jordan, D. 77 (868); M. 118. Gil- 
bert, E. Waldron. Meek. 0. 128, Spadra 
Creek at Clarksville ; Mulberry Creek at 
Ladd's Mill ; Illinois Bayou at Russellville. 
Habitat. — Kentucky to Nebraska and Texas. 
A small and highly colored species ; very abundant wherever 
found, 
loi. Lepomis albulus (Girard). 

Lepomis albulus Jordan, D. JJ (872). Jordan and 
Gilbert, Syn. Fishes N. A. 1882, 479. (De- 
scription.) 
Habitat. — Florida to Texas. 

49. MiCROPTERUS Lacepede. 

102. Micropterus salmoides (Lacepede). Large mouthed 

black bass. 
Dioplites nuecencis Girard, A. Coal Creek. 
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Micropterus salmoides Jordan and Gilbert, C. lo, Ft. 
Smith; 12, Arkadelphia and Benton; 14, 
Fulton. Jordan, D. 77 \ M. 120. Meek, 0. 
1 35, Spring River, English and Myatt Creeks 
at Mammoth Spring; 139, Ouachita and 
Caddo Rivers; P. White River, Salado 
and Caney Creeks and Polk Bayou 
at Batesville; Village Creek at Newport; 
Strawberry River at Smithville; Black and 
Spring Rivers at Black Rock ; Bull Creek 
at Beebe ; East and North Forks of the 
Cadron, and Cove Creek near Conway ; Ar- 
kansas and Mulberry Rivers at Mulberry; 
Illinois Bayou at Russellville ; Main Fork of 
the White River near Fayetteville ; Little 
Red River at Judsonia. 
Habitat. — Dakota to New York, Florida and Mexico. 
The large-mouthed black bass is more widely distributed 
than the small-mouthed one ; it also prefers sloughs^ ponds 
and still waters. It is an excellent food fish, and is also highjy 
prized as a game fish. Its habits are about the ^me as those 
of the next species which is its only superior.* 

The black bass is very ravenous. It feeds upon the spiny 
as well as the soft rayed fishes. The writer once took half a 
pound of sun-fish from the stomach of a black bass weighing 
six pounds. The sun-fishes were in the stomach side by side, 
some taken in head and others tail foremost. 
103. Micropterus dolomieu Lacepede. Small-mouthed black 

bass. 
Micropterus dolomieu Jordan and Gilbert, C, Eureka 
Springs; C. 12, ffVrkadelphia. Jordan, D« 
77 i^77)'f M. 120. Meek, 0. 13S, Spring 
River at Mammoth Spring; 139, Ouachita 
and Saline Rivers; P. White- River and 
Lafferty Creek at Batesville ; Strawberry 

*For ft fall discussion of the black bass, see the excellent " Book of the Black 
Bass," by Dr. Henshall ; Robert Clarke & Co., Cincinnati, Ohio. 
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River at Smithville ; South, Middle and 
Devil's Fork of the Little Reel River at Kia- 
derhook ; -Little Red River at Heber ; Mid- 
dle and Main Forks of White River at 
Fayetteville ; Illinois River at Prairie Grove 
and Ladd's Mill ; Jordan's Creek at Dutch 
Mills ; Mulberry River at Mulberry ; Illi- 
nois Bayou at Bussellville. 
Habitat. — St. Lawrence River to Dakota, Arkansas, Ala- 
bama and South Carolina. 

The species prefers clear cool water. Both as a game and 
food fish it is regarded as superior to the preceding. The fol- 
lowing is quoted from Dr. Henshall's " Book of the Black 
Bass " : 

^' The Black Bass is eminently an American fish, and has been 
said to be representative in his characteristics. He has the 
faculty of asserting himself and making himself completely at 
at home wherever placed. He is plucky, game, brave and un- 
yielding to the last when hooked. He has the arrow rush and 
vigor of a Trout, the untiring^ strength and bold leap of a 
Salmon, whik he has a system of fighting tactics peculiarly 
his own. He will rise to the artificial fly as readily as the 
Salmon or the Brook Trout, under the same conditions ; and 
will take the live Minnow or other live bait, under any and all 
circumstances favorable to the taking of any other fish. I 
consider him inch for inch and pound for pound, the gamest 
fish that swims. The royal Salmon and the lordly Trout must 
"yield the palm to a Black Bass of equal weight. That he will 
eventually become the leading game fish of American is my 
oft expressed opinion and firm belief. Black Bass are very 
prolific, the females yielding fully one-fourth of their weight in 
spawn. The period of spawning extends from early spring to 
midsummer, according to the section of country and tempera- 
ture of water, being always earlier in warm or shallow waters. 
*' The Bass leave their winter quarters in deep water about 
a month or six weeks before the spawning season, at which 
times they can be seen running up streams and in the shallow 
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portions of lakes in great numbers. Soon afterwards the males 
and females pair off and prepare for breeding. They select 
suitable' spots for their nests, usually upon a gravelly or sandy 
bottom, or in rocky ledges, in water from eighteen inches to 
three feet deep in rivers, and from three to six feet deep in 
coves and ponds ; and, if possible, adjacent to deep water or 
patches of aquatic plants, to which the parent fish retire if 
disturbed.* 

** The nests are circular, saucer-like depressions, about twice 
the length of the fish in diameter. They are formed by the 
Bass, by fanning and scouring from the pebbles all sand and 
vegetable debris, by means of their fins and tails, and by re- 
moving larger obstacles with their mouths. This gives to the 
beds a bright, clean, and white appearance, which in clear 
water can be seen at a distance of several score yards. I have 
seen hundreds of such nests in groups, almost touching each 
other, in the clear water lakes of Wisconsin, Michigan and 
Minnesota. 

" Sometimes the nests are formed upon a muddy bottom, 
with a pavement or foundation of small sticks or leaves, from 
which the mud and slime have been washed and scoured. 

"The females deposit their eggs on the bottom of the nests, 
usually in rows, which are fecundated by the male, and become 
glued to the pebbles and sticks contained therein. The eggs 
are hatched in from one to two weeks, depending on the 
temperature of the water, but usually in ten days. 

" After hatching, the young fry remain over the bed for 
three or four days, when they retire into deep water, or take 
refuge in the weeds or under stones, logs and other hiding 
places. 

** During the period of incubation the nests are carefully 
guarded by the parent fish, who remain«over them, and by a 
constant motion of the fins create a current, which keeps the 
eggs free from any sediment or debris. After the eggs are 
hatched, and while the young remain on the nests, the vigilance 
of the parent fish becomes increased and unceasing, and all 
suspicious and predatory intruders are driven away. 
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" Their an?ciety and solicitude for their eggs and young, and 
their apparent disregard of their own safety at the time, is 
well known to poachers and pot fishers, who take advantaige of 
this trait, and spear or gig them on their nests. 

" I have also known some, who call themselves anglers, who 
take the bass at this time in large numbers, with the Minnow 
• or craw-fish. Of course, the Bass does not * bite ' at this season 
voluntarily, but when the bait is persistently held under their 
noses, they at first endeavor to drive it away or remove it from 
their nests, and finallj^, I think, swallow it in sheer despe- 
ration. 

** i^fter the young Bass leave the spawning beds, their food 
at first consists of animalculae, larvae, insects, and the ova of 
V other fish ; as they grow older and larger, they devour worms, 
tad-poles and small fish, and later in life, they vary their diet 
with craw-fish, frogs, mussels and water snakes, until, attaining 
a weight of two pounds, they will bolt anything, from an angle- 
worm to a young musk-rat/* 

Family 20. PERCLD-^. (The perches.) 
50. Etheostoma Rafinesque. 

To this genus belongs a large group of small fresh-water 
fishes. They can easily be distinguished from the minnows 
which they resemble in form, by the presence of two dorsal 
fins, the high cploration and the small ctenoid scales. They 
are solid and firm while the minnows have cycloid scales and 
are very soft. 

The genus contains a large number of species, the largest 
scarcely eight inches in length, while the average size is about 
two and a half inches. 

They are active and beautiful, and inhabit clear, swift and 
rocky streams. They always keep close to the bottom, hiding 
under stones. They are more numerous where the rocks are 
covered with vegetation. 

The darters are difficult to capture. They lie close to the 
bottom, hide under stones or bury themselves in the sand, al- 
lowing the lead line of the net to pass over them. In captur- 
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ing them it is best to use a small seine, heavily leaded. Rapid 
hauls must be made in shallow water with rocky or gravelly bot- 
tom. To collect darters requires some skill and practice. The 
darters are called by Prof. Forbes the " mountaineers among 
fishes." *• Forced from the populous and fertile valleys of the 
river beds and lake bottoms, they have taken refuge from 
their enemies in the rocky highlands, where the free waters 
play in ceaseless torrents, and there they have wrested from 
stubborn nature a meager living/' 

Although diminished in size by their continual struggle 
with the elements they have developed an activity and hardi- 
hood, a vigor of life and a glow of high color, almost unknown 
among the easier livers of the lowlands. They are not so much 
dwarfed as concentrated fishes. — Forbes.* 

The food of the darter consists mostly of insects, larvae and 
small crustaceans. 

104. Etheostoma pellucidunt vivax (Hay). 

Ammocrypta vivax Jordan and Gilbert, C. 12, Arka- 
delphia and Benton ; 9. Ft. Smith. Jor- 
dan, D, 77 (880). Jordan and Gilbert, Syn. 
Fish. N. A. 1882, 970. (Description.) 
Habitat. — Mississippi and Arkansas. 
104a. Etheostoma pellucidunt clarum Jordan and Meek. 

Ammocrypta data Jordan and Gilbert, C. 14, Fulton. 

Jordan, D. 77 (879). 
Etheostoma pellucidum clarum Jordan, M. 123, Meek 
P. White River and Polk Bayou at Bates- 
ville ; Strawberry River at Smithville ; Lit- 
tle Red River at Judsonia; Illinois Bayou at 
Russellville. 
Habitat. — Indiana to Iowa and Arkansas. 
This and the preceding darter is nearly white and lies on 
the bottom nearly buried in the sand. 

105. Etheostoma asprellus (Jordan). 

*For an excellent account of the darters see " Science Sketches" by Dr. D. S.- 
Jordan. A. C. McClurg & Co., Chicago, III. 



568 ANNUAL REPORT STATE GEOLOGIST. 

Crystellaria asprellum Jordan and Gilbert, C. I2, Ar- 

kadelphia. Jordan, D. 78 (882). 
Eiheostoma asprellus Jordan, M. 123. 
Habitat. — Southern Indiana to Illinois, Alabama and Ar- 
kansas. 

106. Etheosioma nigrum Raiinesque. " Johnny." 

Eiheostoma olmstedi ozarkanum Jordan, D. 78 (885). 
Eiheostoma nigrum Jordan, M. 124. Meek, 0. Caddo 

River at faddo Gap; P. Black River 

» 

at 31ack Rock ; Polk Bayou, Salado and 
Caney Creeks at Batesville ; Village Creek 
at Newport ; East Fork of Cadron Creek 
near Conway. 
Habitat. — Datkota to western Pennsylvania, Arkansas and 
Georgia. 

107. Eiheostoma chlorosoma (Hay). 

Eiheostoma chlorosoma Jordan, M. 124. Meek, 0. 
139, Ouachita River. 
Habitat. — Mississippi and Arkansas. 

108. Eiheostoma hisirio Jordan and Gilbert. 

Ulocentra hisirio Jordan and Gilbert, C. % Ft. Smith; 
C. 12, Arkadelphia and Benton. Jordan, D. 
78 (892). 
Eiheostoma hisirio Gilbert, Proc. U. S. Nat. Mus. 
1887, 47. (Description,) 
Habitat. — Indiana to Arkansas. 

109. Etheosioma uranidea Jordan and Gilbert. 

Coiiogasier uranidea Jordan and Gilbert, C. 12, Ar- 
kadelphia. Jordan, D. 79 (897). 

Eiheostoma uranidea Gilbert, Proc. U. S. Nat. Mus. 
1887, 48. (Description.) Meek, P. White 
River at Oxford Bend and Batesville ; Black 
and Spring Rivers at Black Rock. 
Habitat. — Southern Indiana, Missouri and Arkansas. 

1 10. Etheosioma julioe Meek. 

Eiheostoma julice Meek, P. King's River at Marble ; 
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White River at Oxford Bend ; Middle Fork 
of White River at Fayetteville. 
Habitat. — Ozark region. 

111. Etkeostoma shumardi (Girard). 

Cottogaster shumardi Jordan and Gilbert, C. 9, Ft. 
Smith; C. H. Fulton. Jordan D. 79 (898). 
Etkeostoma shumardi Jordsin, M. 126. 
Habitat. — Wabash River to Iowa and Arkansas. Usually 
found in the larger streams; 

112. Etheostoma blennioides Rafinesque. Green-sided darter. 

Diplesion blennioides Jordan and Gilbert, C. 5, Eureka 
Springs; C. 9, Ft. Smith ; C. I3i Arkadel- 
phia. Jordan, D. 78 (894). 

Etheostoma blennioides Jordan, M. 125. Meek, 0. 128,. 
Spadra Creek at Clarksville ; 135, Spring 
River, Myatt and English Creeks at Mam- 
moth Spring ; 137, Judsonia; 139, Ouachita 
and Saline Rivers; White River at Bates- 
ville ; Strawberry River, Flat and Machine 
Creeks at Smithville ; Walnut Fork of Piney 
at Swain; Big Buffalo at Loafer's Glory; 
Middle Fork of Little Red River at Kinder- 
hook; Middle Fork of White River near 
Fayetteville ; Illinois River at Ladd's Mill ; 
Illinois Bayou at Russell ville ; Cove Creek 
at Martinsville. 
Habitat. — Pennsylvania to Alabama and Kansas. 

113. Etheostoma caprodes Rafinesque. 

Etheostoma caprodes Meek, 0. 128, Spadra Creek at 
Clarksville; 139, Ouachita River at Bear 
City; P. White River at Batesville ; Straw- 
berry River at Smithville ; Illinois River at 
Prairie Grove and Ladd's Mill; Black and 
Spring Rivers at Black Rock ; Little Red 
River at Heber ; Middle and Main Forks of 
White River near Fayetteville. 
Habitat. — Great Lakes to Virginia, Alabama and Texas. 
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114. Etheostoma copelandi (]oxAdiVi), 

Cottogaster copelandi Jordan and Gilbert, C. 9, Ft. 
Smith; C. 12, Arkadelphia and Benton. 
Jordan. D. 78 (895). 
Etheostoma copelandi Jordan, M. 125. Meek. 0. 1399 
Ouachita River near Bear City. 
Habitat. — Southern Indiana to Arkansas. 
.115. Etheostoma phoxocephalum Nelson. 

Hadroptetus phoxocepkalus Jordan and Gilbert, Ft. 
Smith. Jordan, D. 79 (901). Meek, P. 
Middle Fork of Little Red River at Kinder- 
hook ; Spring River at Black Rock ; Straw- 
berry River at Smithville. 
Etheostoma phoxocephalum Jordan, M. 127. . Meek, 
0. 139, Ouachita River at Bear City. 
Habitat. — Indiana to Kansas and Arkansas. 

116. Etheostoma aspro (Cope and Jordan). Black-sided 

darter. 

Hadropterus aspro Jordan and Gilbert, C. 9f Ft. 
Smith ; C. 19, Fulton. Jordan, D. 79 (902). 

Etheostoma aspro Jordan, M. 127. Meek, P. White 
River, Salado and Caney Creeks near Bates- 
ville ; Strawberry River at Smithville ; Black 
River at Black Rock ; East Fork of Cadron 
near Conway ; Little Red River at Judsonia. 
Habitat. — Western Pennsylvania to Dakota and Arkansas. 

117. Etheostoma Ouachita {Jordan SLtid Gilbert). 

Hadropterus ouachita Jordan and Gilbert, C. I3» 

Benton. Jordan, 79 (903). 
Etheostoma ouachitce Gilbert, Proc. U. S. Nat. Mus., 

1887,49. 
Habitat. — Southern Indiana and Arkansas. 

118. Etheostoma camurum (Cope). Blue-breasted darter. 

Etheostoma camurum Jordan and Gilbert, C. 9» Ft* 
Smith; C. 12, Arkadelphia and Benton. 
Jordan, D. 80 (920) ; M. 130. 
Habitat. — Indiana to Tennessee and Arkansas. 
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119. ' Etheostotna evides (Jordan and Copeland). 

Hadropterus evides Jordan and Gilbert, C, 5, Eureka 

Springs. Jordan, D. 78 (905). 
Etheostotna evides Jordan, M. 128, 
Habitat* — Indiana to Iowa and Arkansas. 

120. Etheostotna cymatotania Gilbert and Meek. 

Hadropterus cytnatotcenia Jordan, D. 79 (910). 
Etheostotna cytnatotoenia Jordan, M. 128. Meek» P. 
Salado and Caney Creeks at Batesville. 
Habitat. — Ozark region.* 

121. Etheostotna scierumSwai'in . 

Hadropterus scierus Jordan and Gilbert, C. I3i Ar- 
kadelphia and Benton. Jordan, D, 79 (913). 
Etheostotna scierum Jordan, M. 127. 
Habitat. — Indiana to Arkansas and Texas. 
i22. Etheostotna zonale (Cope). 

Etheostotna zonale Jordan and Gilbert, C. 5» Eureka 
Springs; C. iSi Arkadelphia. (Here men- 
tioned as var. arcansanutn J. and G.) Meek, 
0. 135, Spring River, at Mammoth Spring; 
137, Judsonia; 139, Ouachita, South Fork 
of the Ouachita, Saline and Caddo Rivers ; 
Meek, P. Middle Fork of Little Red River 
at Kinderhook; Illinois Riv^r at Ladd's 
Mill ; Polk Bayou at Batesville ; Black and 
Spring Rivers at Black Rock ; Illinois Bayou 
at Russellville ; Middle and Main Forks of 
White River at Fayetteville. 
Habitat. — Western Pennsylvania to Kansas and Mississippi. 
123. Etheostotna flabellare Raiinesque. 

Etheostotna flabellare Jordan, D. 80 (923); M. 131. 
Meek, P. Illinois River at Ladd's Mill. 
Habitat. — Western New York to North Carolina and west- 
ward. 

*Ethiostoma niangua Gilbert and Meek. 

HadropUrus nianguoe Jordan, £>• 79i (91 1) » M. 129. 
Habitat.— Southern Missouri and Kentucky ; it probably occurs in Arkansas. 
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124. Etkeostoma stigmceum (Jordan). 

Etheostoma stigntCBum Jordan, D. 78 (891). Meek, O. 
139, Ouachita River near Bear City, South 
Fork of the Ouachita, and Caddo River at 
Caddo Gap. 
Etheostoma saxatile Jordan and Gilbert, C. 13 Ben- 
ton. 
Habitat. — Tennessee to Arkansas and south. ' 

125. Etheostoma punctulatum (Agassiz). 

Etheostoma punctulatum Jordan, D. 80 (933); M. 132. 
Meek, Salado and Caney Creeks near Bates- 
ville. 
Habitat. — Ozark region.* 

126. Etheostoma whipplei (Girard). 

Boleichthus whipplei Girard, B. 1859, ^03, Coal Creek, 

Arkansas. 
Etheostoma whipplei Jordan and Gilbert, C, 9, Ft. 

Smith; C. I3». Arkadelphia and Benton. 

Jordan, D. 81 (934); M. 131. Gilbert, E. 

609, Waldron. Meek, 0. 139, Ouachita 

River basin ; Polk Bayou at Batesville ; 

Spring River at Black Rock ; Illinois Bayou 

at Russellville. 
Habitat. — Ozark region and southward. 

127. Etheostoma coeruleum Storer. 

Etheostoma cosruleum Jordan, D. 81 (936); M I33» 
Meek, 0. 135, Spring River at Mammoth 
Spring. 
Habitat. — Western Pennsylvania to Iowa, Arkansas and' 
Kentucky, 

This type is found in much less numbers than the following, 
although usually found with it. 

'^Etheostoma cragini Gilbert. 

Etheostoma cragini Gilbert, Proc U. S. Nat. Mus., 1887, 62. The speci- 
mens referred to were taken from a tributary of the Arkansas^ 
River near Garden City, Kansas. 
Habitat. — Southeastern Kansas. 
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127a. Etheostoma casruleum spectabile Agassiz. 

Etheosioma casruleum spectabile Jordan and Gilbert, 

C. 5, Eureka Springs; C. 13^ Arkadelphia 

and Benton. Jordan, D. 8i (936); M. 133. 

Meek, 0, 135, Spring River, Spring Branch, 

Myatt and English Creeks at Mammoth 

Spring; Meek, P. Spring and Black Rivers 

at Black Rock ; Big Spring, Lafferty Creek 

and Polk Bayou at Batesville ; King's River 

at Marble ; Jordan's Creek at Dutch Mills ; 

Walnut Fork of Piney at Swain ; Fiat and 

Machine Creeks at Smithville ; Illinois River 

at Prairie Grove ; Big Buffalo at Loafer's 

Glory ; Middle Fork of Little Red River at 

Kinderhook ; Middle Fork of White River 

near Fayetteville. 

Habitat. — Indiana. to Arkansas and Kansas. 

Where E, cceruleum spectabile is found in large numbers a few 

of the true E. cceruleum type are also found. The graduation 

is very complete, most localities given for the varieties may 

also answer for the species^ but they are not duplicated in this 

paper. 

127b. Etheostoma cceruleum lepidum (Girard). 

Etheostoma leptdum Jordan, D. 81 (935). 
Etheostoma cceruleum lepidum Gilbert, E. 609, Wal- 
dron. 
Habitat. — Western Arkansas. 

128. Etheostoma jessice (Jordan and Brayton). 

Etheostoma jessice Jordan, D. 81 (937); M. 133. 
'Habitat. — Tennessee to southern Indiana, Iowa and Texas. 

129. Etheostoma fusi forme (Girard). 

Etheostoma fusiforme Jordan and Gilbert, C. 9, Ft. 
Smith; C. I3> Arkadelphia and Benton. 
Jordan, D. 81 (941); M. 134. Meek. 0. 
137, Judsonia. 
Habitat. — Massachusetts to South Carolina, Indiana, Ar- 
kansas and Texas. 

18 B 
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130. Etheostoma microperca Jordan and Gilbert. Least 

darter. 
Alvarius punctulatus Jordan, D. 81 (945).. 
Etheostoma microperca Jordan, M. I34< Meek, 0« 

137, Judsonia ; Little Red River at Hebcr ; 

Illinois Bayou at Russellville. 
Habitat. — Northern Indiana to Minnesota and Arkansas. 

131. Etheostoma fonticola Jordan and Gilbert. 

Alvarius fonticola Jordan and Gilbert, C. I3f Arka* 

delphia. Jordan, D. 81 (946). 
Etheostoma fonticola Gilbert, E. 609, Waldron. 
Habitat. — Arkansas and Texas. 

51. Stizostedion Raiinesque. 

132. Stizostedion canadense\Q.Yi,SvcL\\\i), Sanger; sand-pike. 

Stizostedion canadense Jordan and Gilbert, C. 8, Ft. 
Smith. Jordan, D. 81 (949) ; M. 135. Meek, 
P. Illinois Bayou at Russellville. 

Habitat. — Great Lake region to Dakota and Arkansas. 

Smaller than the next. 

133. Stizostedion vitreum (Mitchill). Wall-eyed pike; sal- 

mon ; jack salmon. 
Stizostedion vitreum Jordan and Gilbert, C. ?, Ft. 
Smith. Jordan, D. 81 (948) ; M. 135- 
Habitat. — Great Lakes, Mississippi Valley and east to Vir- 
ginia. 

This species reaches the weight of 16 to 20 pounds. It is 
an excellent game and food fish. It is pisciverous and even 
more ravenous than the black bass. 

Family 21. SEBBANIO.^. (The sea bass.) 
52. MoRONE Mitchill. 

134. Morone interrupta Gill. Yellow bass. 

Roccus interruptus Jordan, D. 82 (956). 
Morone interrupta Jordan, M. 137. 
Habitat. — Mississippi Valley. 

This species inhabits large streams ; though small it is a good 
food fish. It feeds chiefly upon crustaceans and insects. 



11 



I, 



I 



FISHES OF ARKANSAS. 2/5 

S3. Roccus Mitchill. 

135. Roccus chrysops Raiinesque. White bass. 

Roccus chrysops Jordan and Gilbert, C. 12, Arkadel- 
phia and Benton ; G. I4» Fulton. Jordan, 
D. 82 (955). Meek. P. White River at 
Batesville; Spring River at Black Rock; 
Arkansas River at Mulberry. 
Habitat. — Mississippi Valley north to central Indiana and 
Illinois. 

Family 22. SCUENIO^E. 

54. Aplodimotus Rafinesque. 

136. Aplodinotus grunniens (Rafinesque). Fresh* water drum ; 

sheeps-head ; croaker ; white perch. 
Amblodon grunniens Girard, A. 96. Near mouth 

of Poteau River and at Ft. Smith. 
Aplodinotus grunniens Jordan and Gilbert. C. I4> Ar- 
kadelphia, Benton and Fulton. Jordan, D. 
93 (1083); M. 144. Meek, 0. 128, Spadra 
Creek at Clarksville; Arkansas River at 
Little Rock and Mulberry ; Little Red River 
at Judsonia; East Fork of Cadron Creek 
near Conway. 
Habitat.-^Great Lakes to Texas and Georgia. 
This species reaches a length of two feet. It is coarse, 
though much used for food. 

Family 23. COTTID^. (The sculpios.) 

55. CoTTUS (Artedi) Linnaeus. 

137. Coitus bairdi (Girard). Miller's thumb ; blob ; cod. 

Uranidea richardsoni Jordan and Gilbert, C. 6, Eu- 
reka Springs. 

Cottus richardsoni Meek, P. White River, at Ox- 
ford Bend ; Spring Creek and Polk Bayou 
at Batesville ; Illinois River at Ladd's Mill 
and Prairie Grove ; King's River at Marble. 
Jordan, M. 149; D. m (1320). 
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Cottus bairdi Meek, 0. I35> Spring River at Mam* 
moth Spring. 
This is a. very variable species. It reaches a length of about 
ten inches. The largest specimens found are from Arkansas. 
At Mammoth Spring this species was found very abundant be- 
low the dam ; the citizens there call it '^ cod ; '' it lives in 
clear, cool water and is of no special importance. 
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PREFACE. 



The drainage on the accompanying map was taken from the 
land office plats »and corrected by personal observation in the 
field. The roads and flood plains were obtained from field obser- 
vations and from information furnished by persons living in the 
region. The elevations given were determined with the aneroid 
barometer, the readings being checked by the readings for the 
same period of the standard mercurial barometer in the United 
States Signal Service office at Little Rock ; as much error was 
eliminated as could be detected by double readings, and the 
resulting elevations tied upon £gid checked by the spirit levels 
of the St. Louis, Iron Mountain & Southern Railway at Mal- 
vern, and of the Ultima Thule, Arkadelphia & Mississippi Rail- 
way at different points in the county. While aneroid determi* 
nations are never perfectly satisfactory, it is believed that the 
elevations given are fairly trustworthy. 



THE GEOLOGY OF DALLAS COUNTY.* 



By C. E. SiBDBaNXHAL, A. M. 

Topography. 

Dallas county, Arkansas, is in the south central part of the 
state entirely within the Tertiary area, and its topography is 
of that undulating character common to regions of soft and 
easily eroded strata. As in other portions of the Tertiary 
area the rocks are soft clays, sands, and brown coals vari- 
ously interstratified and horizontally bedded, the whole over- 
lain by an irregular covering of coarse sand and gravel. The 
northwest quarter of the county is the highest, and from this 
region it slopes eastward and southward. 

Plateau ridges, — The Malvern-Princeton road for almost its 
whole length traverses the water-shed between the Saline and 
Ouachita rivers — a flat gravelly ridge of about 550 feet ele- 
vation. This represents the gravelly plateau of that elevation 
which was left after the subsidence of the waters by which the 
gravel was deposited. The ridge divides around the head of 
Cypress Creek in Hot Spring county, and the western end 
maintains its original elevation to the vicinity of O'Neill's Mill 
in the northwestern part of Dallas county. The ridge is here 
wide and flat, descending south until, in the neighborhood of 
Dalark, it is about 260 feet above sea level. The other 



*The following references comprise the only geological literature relating 
directly to Dallas county. 

In i860, Professor Leo Lesquereux, in the second report of the Geological 
Reconnoissance of Arkansas, by D. D. Owen, pp. 318-319, mentioned the occur- 
rance of lignite on Little Cypress Creek. Again, p. 343, he describes the charac- 
teristic soils and flora of Dallas county. 

Dr. R. A. F. Penrose, Jr., in the annual report of the Geological Survey of Ai^ 
kansas for 1892, Vol. I., pp. 11 7-1 18, describes the iron ores of the county and 
gives analyses of the glauconite ore from Griswold's Mill. 
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part of the main ridge divides again around* the head waters 
of Tulip Creek. That part between West Tulip and Cypress 
Creeks cultimates in a sharp hill near the Princeton-Arkadel- 
phia foad, while the other part continues to Tulip, where it 
has an elevation of 480 feet. South of Tulip it divides around 
East Tulip Creek. The western division ends in the promi- 
nent hill, 460 feet in elevation, on which stands the Welch 
Pottery. The eastern part gradually gets lower toward the 
south until east of Princeton it has an elevation of less than 
300 feet above tide. 

FooUhills and flatwoods. — South and east of the flat ridges 
the more elevated country is broken up into a succession of 
small, more or less rugged hills, which as one goes farther 
away from the flat ridges and approaches the Ouachita or Sa- 
line, get lower and lower, and finally become gentle undula- 
tions. This region is covered with a heavy growth of pine 
and white oak. The soil of the flatwood is a dark and rather 
heavy loam. 

In the southwestern part of the country lying between the 
Holly Springs-Fairview road and the overflow country of the 
Ouachita, is an area which is almost flat and upon which, ex- 
cepting hummocks, the water stands for a time after a rain. 
The soil from the higher portions washes down and spreads 
over this portion causing it to resemble an alluvial soil. It is 
heavily timbered with pine. 

Flood-plains. — The alluvial plains of all the larger streams, 
exclusive of the Ouachita and Saline which have wider bot- 
toms, vary from one-fourth of a mile to one mile in width. 
Their area is shown within the dotted lines on the ac- 
companying map. During heavy freshets this area is over- 
flowed. The timber of these bottoms consists of beech, gum, 
maple, holly and cypress. 

General Geology. 

Water-wom material and conglomerate. — When Dallas county 
for the last time rose from the sea, the plain of which it then 
consisted was covered with a sheet of water-worn material 



GEOLOGY OF DALLAS COUNTY. 28 I 

which was in some places 25 feet thick. The erosion to 
which this plain has since been subjected has cut it down in 
places 200 or 300 feet below the original level (the orig^inal 
level being represented probably by the flat ridges described 
above,) and this action has disturbed the original arrangement 
of the water-worn material. In some places it is thicker than 
originally, and from others it has nearly all been removed. 
In some places its position is occupied by a heavy bed of sand, 
notably in township 7 S., 16 W., section 9, the northwest 
quarter of the northeast quarter, where at Mrs. Cox's a well 
passes through 64 feet of yellow and red sand with no clay. 
This water-worn material consists of white quartz, sandstone, 
and novaculite pebbles, ranging from the size of a pea to one 
or two inches in diameter, together with more or less ferrugi- 
nous sandy clay. 

Upon the flat tops of the plateau ridges the water-worn ma- 
terial is practically undisturbed. It is from 25 to 30 feet in 
thickness and consists of pebbles of varying size, and a coarse 
ferruginous sand. On the breaks of these ridges this covering 
of sand and gravel has been eroded and the underlying plastic 
clays outcrop in the gullies. In the higher foot-hills adjoining 
the flat-topped ridges there is practically the same disposition 
of the gravel as in the plateau ridges, but in the lower portions 
and flatwoods it is quite different. Here transportation and 
sorting give rise in places to the large beds of red ferruginous 
sand mentioned above, and in other places to beds of red and 
bluish mottled clay. This clay is of very common occurrence^ 
especially in the southern part of the county. It appears to be 
the result of an admixture of the plastic clay with the ferrugi- 
nous sand. The body of the clay is a bluish white and inter- 
sperced through this are blotches of very red sandy clay. 
The clay varies in plasticity but in general is only moderately 
plastic, owing to an excess of sand. It has also too much iron 
in it to be used as a potters' clay. It may grade into a bed of 
red sand with blotches of bluish clay in it. 

Where the land is flat and inclines to be marshy the top clay 
is the characteristic gray sandy clay so much used in building 
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chimneys and known locally as/" post oak flat clay." This de- 
posit is formed by the transportation and admixture of the 
sand and plastic clays with more or less surface soil and or- 
ganic matter. Gravel is not uncommon in this clay ; its gray 
color is probably due to the action upon it of organic acids. 

Pudding-stone or conglomerate. — Pudding-stone or conglom- 
erate (locally known as cement rock,) occurs in many places^ 
but not at any fixed horizon. It is composed of pebbles identi- 
cal in size and character with those of the water-worn materiaL 
They are cemented together by a highly ferruginous sand, the 
result probably of percolating chalybeate waters such as often 
emerge from the beds of gravel and sand. In one place, town- 
ship 7 S., 16 W., section 8, the southeast quarter of the north- 
east quarter, the conglomerate forms a bed four feet in thick- 
ness, capping a little knoll. In other places it also occurs in 
ledges or beds, varying from two to four feet in thickness ; and it 
occurs in loose fragments scattered over the southern half of 
the county. 

Lignite or brown coal.^^Beds of lignite or brown coal, varying 
from one foot to four or five feet in thickness, occur frequently, 
and some are reported to be as much as six or eight feet thick. 
The elevation of these occurrences so far as they came under 
the observation of the Survey, were carefully noted, and ap- 
proximate elevations determined for such as were reported. 
This was done in the hope that some of the beds might prove 
continuous over considerable areas and thus throw light on the 
stratigraphy of the clays. It is not thought, however, that the 
fact that lignites in different parts of the county are at the 
same elevation proves the co'ntinuity of the lignite bed. In 
fact, observations in the field show conclusively that there is 
no such continuity. It is contended, however, that these lo- 
calities were contemporaneously under conditions favorable for 
the preservation of vegetable matter and are therefore correla- 
tive. It is not likely that beds not approximately at the same 
level when laid down, should be so shifted that the scattered 
localities in question, would be brought to the same elevation* 
Out of more than a dozen occurrences of lignite, one-half 
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seem to be easily reducible to the elevation of 27a feet above 
tide. These are distributed quite widely over the county, anS* 
seem to prove that within the county the strata have no per* 
ceptible 'dip to the east. Four of the other occurrences are 
near 320 feet in elevation ; two are 220 feet ; and the other 
three, something over 400 feet above tide. The occurrences 
of lignite are given below. 

Occurrences of Lignite or Brown Coal. 

On the Cheatham place, three or four feet of lignite is exposed 
in a bluff on the east side of Dry Tulip Creek in 9 S., 15 W., 
section 22, the northwest quarter of the northeast quarter. The 
lignite occurs at an elevation of 270 feet above tide. (See sec- 
tion, page 293.) 

In P. N. Lantorn's well in 8 S., 15 W., section 8, the south- 
east quarter of the northeast quarter, a three-foot bed of lig- 
nite was struck at an elevation of 310 feet above tide. 

Lignite three feet in thickness was reached at an elevation 
of 430 feet above tide in Mrs. Green's well in 8 S., 15 W.,. 
section 5, the southwest quarter of the northwest quarter. 

In A. Whitener's well in 8 S., 15 W., section '3, southwest 
quarter of the northwest quarter, a foot of lignite was found 
at the elevation of 460 feet. 

Five feet of lignite occurs in Wiley Canler's well in 10 S., 
15 W., section 8, northeast quarter of the northwest quarter, 
at an elevation of 220 feet. This bed is said to outcrop also- 
in a bluff in the immediate neighborhood. 

Lignite outcrops in three places in 8 S., 17 W., section 36, 
west half. The bed is three feet thick and has an elevation 
above tide of 220 feet. 

A thr^e-foot bed of lignite outcrops in the bank of a streanv 
in ID S., 14 W., section 8, northeast quarter of the northwest 
quarter. The elevation of the bed above tide is 260 feet. It 
is underlain by slate-colored plastic clay, and above shades into 
a three-foot bed of light brown lignitic clay. This lignite out- 
crop is 100 yards south and down-stream from the Wormac 
clay bank under which it seems to dip. 
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Lignite is reported to come just under the Dellamar clay in 

 

8 S., 17 W.y section 14, southwest quarter of the northwest 
•quarter. The elevation above tide is 310 feet. 

Lignite is reported in Mrs. Dedman's well, in 9 S., 15 W., 
section 3, southwest quarter. The elevation above tide is about 
270 feet. 

Lignite occurs at the elevation of 270 feet in B. Barbee's 
well, in 7 S., 14 W., section 23, the south half. 

In J. S. Young's well in 7 S., 16 W., section 2, northeast 
•quarter of the southwest quarter, a bed of liginite, a foot and 
a half in thickness was found at an elevation of 415 feet. 

A three-foot bed of lignite outcrops in a branch near the 
•creek, in township 8 S., 15 W., about 400 yards east of the 
southwest corner of section 4, at the elevation of 350 feet. 

Lignite is marked on the United States Land Office plats as 
occurring in 7 S., 17 W., in the neighborhood of the southwest 
•corner of section 24 near Little Cypress Creek. It outcrops 
in the bank of the creek and is from four to five feet thick. 
Lesquereux* notes one or two feet .of lignite on Little Cypress 
Creek, which is very probably the same outcrop. The eleva- 
tion is 330 feet. 

Lignite is reported to occur as follows : 

In the bank of a stream in 7 S., 14 W.. section 5, southwest 
quarter of the southwest quarter on the H. T. Riggins land, a 
bed of seven or eight feet in thickness. The elevation is about 
280 feet. 

A bed from three to six feet thick is reported to occur in 
wells in 7 S., 13 W., section 18. The elevation here is about 
280 feet. 

Four feet of lignite is reported on Mathews Creek in 8 S., 
14 W., in the vicinity of section 4. The elevation is probably 
about 270 feet. 

Sandstone, — There is very little sandstone in Dallas county. 
The principal use to which that little is put is in building 
chimneys, brick not having come into great demand as yet 

*A Geological Reconnoissance of Arkansas, second report, by D. D. Owen, pp. 
317-318. 
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for such purposes. The heaviest outcrops seen occur in the 
northwe;stern part of the county. In 7 S., 16 W., about 440 
yards west of the southeast corner of section 5, there is an ex- 
posure of three Teet of soft yellow ferruginous sandstone. It is 
reported that sandstone has been taken from just beneath the 
ledge exposed. Further west in 7 S., 16 W., the southwest 
quarter of the northeast quarter^ two or three feet of sand- 
stone is exposed. This bed caps the hills in that neighbor- 
hood. When freshly exposed it is soft and ferruginous, but 
becomes hard and indurated on exposure. These two out- 
crops are the heaviest observed and occur at about the same 
elevation — 460 feet above tide. 

A thin bed of sandstone occurs at an elevation of 280 feet in 
the Cheatham section (see page 293), and again at the same 
elevation in the road in 8 S,, 14 W., in section 6, and a similar 
bed is plowed up east of Pinchback's mills at the same elevation. 

A bed of ferruginous sandstone outcrops in the Sandy 
Springs-Ivy road, in 7 S., 14 W., section 5, southeast quarter 
of the southwest quarter, at an elevation of 280 feet. 

Sandstone occurs between Sand Creek and Beech Creek in 
9 S., 15 W., sections 21 and 22. This place was not visited by 
the writer but judging fi'om the surrounding topography the 
elevation, is not far from 280 feet. 

Fragments of sandstone are quite plentiful all over the 
county, but in no other place than the above was the elevation 
taken except in 7 S., 16 W., section 32, northwest quarter of 
the nortliwest quarter, where a great many pieces of hard^ 
white, quartzitic sandstone were observed at an elevation of 
340 feet. 

It will be noticed that nearly all of the above outcrops come 
at the elevation of 280 feet. 

L^af bearing clays. — The only fossils known to occur in Dallas 
county are the scattered fragments of silicified wood and the 
leaf impressions contained in a few beds of clay. In no in- 
stance was the silicified wood observed in place nor could a 
definite horizon be established for the leaf impressions, so the 
distribution of silicified wood and leaf impressions throws no 
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light on the stratigraphy of the clays. The leaf impressions 
•collected have not been identified owing to their fragmentary 
condition. 

The locality where leaf impressions appear most abundant 
is in 7 S., IS W., section 2, southwest quarter of the northwest 
quarter. In a gully just west of the Tulip-Sandy Springs road, 
there is an exposure of 15 feet of clay resting on white sand 
and overlain by gravel and red sand. The lower seven or eight 
feet is white plastic clay. The upper part of the bed is a 
brownish drab joint clay containing much sand. About one foot 
of this bed is completely, filled with leaf impressions, there 
being so many that the bed has at this place the color of dead 
leaves. The elevation of this place above tide is 360 feet. 

Leaf impressions are reported in a five^foot bed of bluish clay 
in a well just west of Nix post-office, in 8 S., 16 W., section 
33, iiorthwest quarter of southwest quarter. 

In an abandoned well. about 500 yards north of Mr. Stell's 
house at Stony Point, leaf impressions were found in leaden- 
colored sandy clay. The elevation above tide of the mouth of 
the well is about 290 feet. 

A few leaf impressions are found in 30 feet of white pipe 
clay and in ten feet of dark clay in Douglas RatlifTe's well, in 8 
S., 17 W., section 2, southeast quarter of the southeast quarter. 
Elevation above sea level 290 feet. 

Leaf impressions occur in 13 feet of dark' clay in W. L. Pat- 
terson's well, in 10 S., 16 W., section 33, northeast qyarter of 
the northeast quarter. Elevation above sea level 200 feet. 

In J. T. Shankle's well, in 10 S., 15 W., section 7, southeast 

quarter of the northwest quarter, leaf impressions are found in 

» 

22 feet of dark clay with harder lumps, apparently similar to 
the clay in the two preceeding wells. Elevation above sea level 
300 feet. 

A similar bed of clay ten feet thick shows leaf impressions in 
W. M. Walsh's well, in 10 S., 16 W., section i , northeast quarter 
-of the northwest quarter. Elevation above sea level 265 feet. 

Stratigraphy. — The apparent constancy over a large part of* 
•the county of the lignite bed at 270 feet and of the sandstone 
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Stratum at 280 feet seems to indicate that the strata are nearly 
level. Only one dip was obtained in the county, this was a 
south-southeast dip of 6® or 8° observed in a bed of white 
sand ten feet in thickness, on the banks of Gass' Creek in 7 S., 
1 5 W., section 3. This bed of sand occurs at the elevation of 
330 feet, and as no other deposit of like nature was noticed at 
that elevation, we are justified in regarding it as purel^r local. 

The heavy sandstone strata in the western part of the county 
at the elevation of 460 feet, were not observed east of Cypress 
Creek, so it is propable that they thin out just west of that 
creek. 

All of the sections obtained were platted on one sheet at 
their proper elevation, to see if the beds would indicate any 
definite dip to the southeast. The result, while presenting 
some obstacles to horizontal interpretation, furnishes the same 
difficulties to any view of a general inclination of the strata 
and in addition fails to give any evidence in favor of such a 
view. To accept .the horizontality of the strata, we must as- 
sume that the beds of lignite are of local extent, and that the 
beds of clay vary greatly in character and thickness within 
limited areas. 

If we accept, then, the horizontality of the strata we may 
construct as follows a tentative generalized section of the 
county from the highest to the lowest points observed. 
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Dark, sandy and variegated clays. 
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Generalized section in Dallas county. 



It must be borne in mind that this section is a compilation 
of all the sections observed, and as such will only by a mere 
coincidence fit the conditions of any particular section. It 
will be noticed that there are several heavy beds of clay in the 
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section. It is hardly probable that in any particular section 
the clay will be found so thick, but taking all the sections, 
more clay of the description was found between the specified 
elevations than anything else, so the whole distance between 
the elevations was put down as that particular kind of clay. 
The extreme variability of the clay and sand, both vertically 
and horizontally, renders all attempts at stratigraphical cor- 
relation by lithologic characters of but little value. 

The geological history of Dallas county. — The pre-Tertiary 
hiiitory of Dallas county within the county itself is entirely 
obliterated by later deposits, but the physical conditions 
which obtained during a part of Tertiary time and during 
post-Tertiary times are recorded in the deposits now exposed 
and in the topography. The general section given in the pre- 
ceding pages shows an alteration of 400 feet of soft sand- 
stones, sandy clays, plastic clays and lignite. The bed of 
glauconite (green sand) at Griswold's mill* represents the 
lowermost member in the general section. Modern glauconite 
sands are internal casts of the shells of Foraminifera and other 
marine organisms, and are deposited most plentifully between 
low tide mark and 100-300 fathoms depth.t These modern 
glauconite sands are completely analogous in form, character 
and composition to the glauconite sands found in all geologic 
formations from Cambrian to Tertiary. The glauconite at 
Griswold's mill marks the transition from the marine condi- 
tions of the Cretaceous to the shallow water conditions which 
prevailed while the later deposits of sands, clays, and lignites 
were being laid down in Dallas county. 

Professor Gilbert D. Harris, who has prepared a report for 
the survey upon the Tertiary geology of the southern part of 
the state visited Griswold's mill, and speaks as follows of that 
locality : " On the right bank of Tulip Creek not far below 
the junction of its east and west forks, there is a low bluff of 
indurated and concretionary sandstone. This is in 10 S., 

*See Annual Report of the GeoIo{;ical Sanrey of Arkansas for 1892, Vol. L, pp» 
117-118. 
fChallenger Reports ; Deep Sea Deposits, pp. 378 tt seq. 
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16 W.y section . 4» about two or three rods above Griswold's 
mill. The upper portion of this bluff, which is about 1$ feet 
in height, consists of loose yellow sand layers separated by 
bands of thin, firm, ferruginous, sandy clay. Below, the 
material is more indurated and is formed into concretionary 
masses of from half a foot to ten feet* in diameter. More es- 
pecially ii^ the lower part of this bluff there are greenish par- 
ticles mixed with the sand, and also traces of lignite. Mr. 
Daniels, one of the proprietors of the mill, found a *' perfect 
Dogwood leaf " in one of these concretions, and it was re- 
ported that sea shells had been found while blasting the rocks 
at a point perhaps ten feet above the surface of the water. 
They were described as resembling small clam shells, and if 
the report be true, they were probably species of Cytherea. 
Several hours of digging and rock breaking at this place, 
however, failed to reveal a single trace of animal remains. 

It is believed that if determinable molluscan species are to 
be found in the Lignitic of Arkansas at all, they will most 
probably occur in the southwestern part of this county. 
Several small areas of red-lands were described as occuring in 
this region, but time was too limited to admit of visiting them. 
Again, the owner of the farm just south of Mr. Daniels' stated 
that he bad found a hog's tusk in his well at a depth of no 
less than twenty-five feet below the surface. This, if a tooth 
at all, was probably that of a shark, and would indicate that 
at least some forms of marine life were able to exist in the 
brackish waters that characterized the Lignitic age." 

Some of the clays contain impressions of leaves, but no 
marine animal remains are known surely to have been found 
in the county, though some have been reported, as mentioned 
above. The soft sandstones were laid down as near shore 
deposits, the plastic and sandy beds containing leaf impres- 
sions were deposited in quiet waters, possibly in lagpons, and 
the lignites were formed in swamps. These deposits point to 
a brackish water condition, or to an alternation of brackish 
and fresh water conditions, either of which would account for 
the great scarcity or the entire absence of marine fossils. 
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Whether a period of erosion ensued between the deposition 
of the uppermost bed of clay in the general section and the 
deposition of the overlying gravel cannot be positively affirmed 
or denied, but from the fact that the plateau ridge tops, just 
beneath which the clay comes, are uniformily flat and covered 
with a nearly uniform thickness of sand and gravel, it is in- 
ferred that no period of erosion intervened. At some time 
subsequent to the deposition of this uppermost bed of clay-^— 
but whether during Tertiary or post-Tertiary time we cannot 
say — the land subsided until the sea washed and broke upon 
the sandstones and novaculite ridges of the Ouachita uplift.* 
When the land was again elevated, the quartz, sandstone and 
novaculite pebbles which had accumulated along the shore 
were drawn out by the undertow of the retiring waters and 
strewn over the Tertiary deposits. , 

When the gravel-covered plain became land, rudimentary 
drainage had already been established by the subsiding sea, 
and this in the course of time developed into the present 
system of drainage and gave the country its topographic 
features. The rolling nature of this topography is due to the 
looseness and softness of the sands and clays. 

While the valleys were being carved out and the hills 
shaped into their present forms, the gravels and sands were 
shifted and sorted and the clays and sands were transported 
and mixed with humus. This mixture, more or less leached 
by organic and atmospheric agencies, forms most of the soils 
•of the county. 

Economic Geology. 

potters' clays. 

That there is potters' clay in practically unlimited quanti- 
ties in Dallas county has been shown by the present investi- 
gation, and that it is of good quality is demonstrated by the 
favorable comparison of wares made therefrom with wares made 
from clay from other localities. It has been locally used to a 

*For a description of the Ouachita uphft, see the Annual Report of the Geo- 
logical Surrey of Arkansas, for 1890^ Vol. til, pp. 207-2 la 
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small extent as (ire-clay, in laying up furnaces, etc. It has also 
been used as a whitewash and when so used it gives a smooth 
coat of a pleasing, slightly bluish tint. For such purposes it 
is dissolved in buttermilk and boiled, and it is claimed that the 
composition furnishes about as durable a coating as that made 
with lime. 

To what extent it has been used for pottery is shown in the 
historical sketch at the end of this chapter. It has been found 
that potteries here cannot compete except in local markets 
with potteries situated on the railways, and working clay 
equally good. The future of the pottery industry in Dallas 
county depends therefore upon the facility of transportation 
of the product to markets. 

Detailed description of the clay beds. 

Since the stratigraphy of these clays has not been worked 
out in sufficient detail to allow us to take up the beds in the 
order of their natnral sequence, it is perhaps best, first to de* 
scribe in detail those beds which have at one time or another 
been opened and worked, together with those of which the clays 
have been analyzed, aud afterwards to take up the miscella- 
neous outcrops and well records. 

The Butler clay. — The first bed to be opened in Dallas 
county was in all probability that which became known as the 
Butler bed. This bed is in township 8 S., i$ W., section 4, about 
400 yards east of the southwest section corner, and on the west 
bank of a head of East Tulip Creek, at an elevation above 
tide of 350 feet. Clay has not been taken from this pit for 
many years and the only remains of early operations are seen 
in the hollow which was scooped out of the creek bank and has 
since filled with debris. In a guUey a hundred yards or so 
north of this opening, four feet of lignite outcrops, and is over- 
lain by a plastic white clay, similar to Tail's clay which occurs 
something like a half mile north of this place. (See page 298.) 
Clay was also taken from an old field about a quarter of a 
mile south of the first mentioned opening, but the old pit has 
long since filled up with debris. 
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The Cheatham clay — Upper bed. — The next bed to be opened 
was the Cheatham bed on Dry Tulip Creek, in 8 S., 15 W., 
section 22, the northwest quarter of the northeast quarter. 
The bed was worked back a little way from the creek on a 
small drain, but no exposure can now be seen on account of 
the debris that conceals the bed. On the creek bank about 
100 yards south of this locality the following section is exposed 
at an elevation above tide of 260 feet. 

Section near Cheatham* s Upper bed. 

Feet 

Soil and gravel 2 

Argillaceous shale 4 

Soft sandstone , 3 J^ 

Clay and shale 2 

Lignite i 

Stiff clay (partly concealed 4 

Lignite 3-4 

White, plastic clay 5 

Lower bed. — Clay has also been taken from a bluff on the 
west side of the creek a half mile further south, in the 
southwest quarter of the northeast quarter of the same sec- 
tion. The elevation above tide is 255 feet. From six to eight 
feet of gray, stone-colored, joint-clay is exposed. The lignite 
bed of the upper bank was not observed here but the upper 
part of the bluff is covered with debris. The clay is fine- 
grained with some grit and clings strongly to the tongue. 
This clay has been used more extensively than any other in the 
county and has uniformily been pronounced good by potters. 
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Analysis of Cheatham* s pottery clay. 

Per cent. 

Silica (SiOs) 7a.82 

Alumina ( AljOs) . . .' 13.72 

Ferrous oxide (FcO) 1.14 

Titanic oxide (TiOj) 2.54 

Lime (CaO) 63 

Magnesia MgO) 75 

Soda (NajO) I.0S 

Potash (KaO) 96 

Loss on ignition (combined water and organic matter) . . . 5.76 

Total 99.04 

Hygroscopic moisture (water in air-dried clay at i I5®C. ) 1.94 

Sand in air-dried clay 50.30 

Refractoriness by Bischof 's revised formula* 20 

Were it not for the fact stated above that this clay has been 
extensively and successfully used for pottery, its availability 
for such purposes mi^ht be doubted. Its weak refractoriness 
is undoubtedly due to its low percentage of alumina as com- 
pared with the silica, for it has only moderate percentages of 
the fluxes. 

The Bird clay. — The Bird clay bed outcrops on the hillside 
near one of the small streams flowing from the south into Cox's 
Creek, in township 7 S., 15 W., section 6, the northwest quar- 
ter of the northeast quarter. The same clay crops out west- 
ward on up and around the head of Cox's Creek, and then 
eastiyard along the breaks of the hills skirting the north edge 
of Gum Bottom. The elevation above tide of the portion of 
the bed which was worked is 390 feet, but clay of apparently 
the same quality outcrops in places in the drain all the way up 
to the elevation of 440 feet. This would make the bed some- 
thing like 50 feet in thickness. At the pit about 15 feet is 
exposed. William Bird, who discovered and worked this clay, 
claimed that it was the best in the county for pottery. It is 
said to have the disadvantage of being diflicult to dry without 
cracking. This could be remedied by a judicious admixture 
of other clays. The clay when freshly exposed is light bluish 

*Bischof 's formula has been revised by Drs. J. C Branher and J. F. Williams. 
It is given in the Survey Vreport on clays, Vol. L of the Annual Report for 1889. 
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in color and very plastic. It is very fine-grained and has but 
little grit. The specimen analyzed came from within a foot of 
the surface and had somewhat weathered and lost its joint-like 
character. 

Analysis of Bird* s pottery clay. 

Per cent. 

Silica ; (SiOi) 66.4a 

Alumina ( AlsOs) ........ 21.19 

Ferrons oxide. (FcO) 1.76 

Titanic oxide (TiOj) 1 .02 

Lime (CaO) 1. 13 

Magnesia (MgO) .82 

Soda (NasO) 1.26 

Loss on ignition .... 7- 76 

Total 101.36 

Hygroscopic moisture at 1 1 5^C 3.60 

Sand in air-dried claj 37*28 

Refractoriness by Bischof *s rcTised formula ^,5 

The analysis indicates a good clay, the silica and alumina in 
good proportion, and the percentages of the fluxes very mod- 
erate. As stated above, the quantity of this clay is almost un- 
limited. 

The Welch clay. — This bed was found and opened by John 
Welch. It is located in township 8 S., 15 W., section 6, the 
southeast quarter of the southwest quarter. The elevation of 
the bed is 355 feet above tide, making it correspond very closely 
with the Butler clay described above. The bed has been dug 
into seven or eight feet and the quality improved and the color 
became lighter as greater depth was reached. The clay occurs in 
angular lumps, is light bluish gray in color and very fine-grained 
with little grit. Mr. Welch reports that the joint spaces are 
filled with a crystalline substance somewhat resembling com* 
monsalt, and that particles of this substance become embedded 
in the ware and make blisters when burning. Samples of 
ware made from this clay are hard and close bodied. It 
burns to a gray slate color when perfectly done, the softer 
pieces varying from yellow to brown. 
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Analysis of Welch's pottery clay. 

Per cent- 
Silica (SiOs) 71.27 

Alumina (AlsOs) 16.86 

Ferrous oxide (FeO) 2.14 

Titanicoxide (TiOj) 1.75 

Lime (CaO 73 

Magnesia .'.... (MgO) 77 

Soda (NasO) 46 

Potash (K2O) 44 

Loss OR ignition 6.54 



Total 100.96 

Hygroscopic moisture at i I5^C 1.78 

Sand in air-dried clay 30*50 

Refractoriness by Bischof s revised formula .31 

Mr. Welch reports that he is unable to use the common 
slip glaze on this clay for the reason that the heat necessary 

« 

to melt the glaze melts the ware also ; and that he is com- 
pelled to glaze with common salt, which, however, does very 
well. Thp refractoriness of the Albany slip glaze — the one in 
most common use — as calculated by Bischof's revised formula 
is very low, only .07, while the refractoriness of the Welch 
clay as given above is fairly high. Unless the sample of the 
Welch clay which was analyzed is more refactory than the 
average, and we think it is not, some agent must have exerted 
a powerful fluxing effect in the trials which were made with 
the slip glaze. Systematic experiment would probably show 
the clay to work very well with slip, or would at any rate re- 
veal the fluxing agent. Sufficient has been said above in re* 
gard to the quality of the ware made from this clay to indi- 
cate the quality of the clay. It shows to some extent a feature 
mentioned in connection with the Bird clay, that is, a tendency 
to crack and warp in the dry house. 

The Sullenbarger clay, — The Sullenbarger clay bed is in 
township 8 S., 15 W., the northeast quarter of section 20. The 
clay was used by Lafayette Glass in 1870. Nothing can be seen 
of the clay used, as the pit has long since filled up, but a couple 
of hundred yards north, up the drain, five or six feet of rather 
dark gray clay outcrops, and this is reported to be similar to 
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t 

I 

that used. It contains considerable sand and while not very plas- 
tic, has a soapy feel when rubbed in a damp state. The ware 
made from the SuUenbarger clay is thick and somewhat porous. 
A combination of this clay and the Welch clay was tried by 
Mr. Welch, who reports that the mixture worked more freely 
than the Welch clay alone and that there was less liability of 
cracking in drying or burning. The elevatian of this bed is 
260 feet above tide. It is quite difficult to correlate this bed 
with any which occur in or near the the Cheatham section, 
although the elevation is practically the same. No outcrop of 
lignite was observed, nor was any reported in this vicinity. 
This clay probably comes above the Cheatham section as the 
•clay supplied came from the elevation of 280 feet. If these 
beds are to be correlated with any in the Cheatham section it 
is evident that the character changes greatly in that distance. 
Greenes clay, — This clay is in 8 S., 15 W., section 5, the 
southwest quarter of the northwest quarter. It outcrops at 
the elevation of 440 feet about 100 yards north of Mrs. M. C. 
<jreen's in a small drain which runs west into Tunstle Creek. 
The bed exposed is about ten feet in thickness. The clay is 
light gray in Color, is plastic, has little grit, and clings slightly 
to the tongue. 

Analysis of Green's clay. 

Per cent 

Silica (SiOj) 68.03 

Alumina (AlaOs) 17.19 

Ferrous oxide (FcO) .53 

Ferric oxide (FesOs) 3.00 

Titanic oxide. (TiOj) 1.49 

Lime (CaO) .8i 

Magnesia (MgO) 1 .00 

Soda (NajO) 54 

Potash (KjO) 1.00 

Loss on ignition 6.31 

Total 99*90 

Hygroscopic moisture at 115° C 4.40 

Sand in air-dried clay 35«8o 

Refractoriness by Bischof s revised formula 23 

• The refractoriness of this clay is not very high, yet it is not 
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by any means so low as that of the Cheatham clay which has- 
been very successfully used fot pottery. . The percentage of 
sand present is not large enough to be injurious. The analysis 
as well as the physical appearance gives every indication that 
the clay could be very successfully worked into ware. 

TalPs clay. — This clay comes from Mrs. Chloe Tail's place, 
in township 8 S.» 15 W., section 4, the north half of the 
southwest quarter, at an elevation of 370 feet. The specimen 
analyzed came from beneath a half foot of soil and humus^ 
and was much weathered. The clay is light grayish in color 
and very plastic^ with a small quantity of grit which is rather 
coarse-grained. It includes small lighter or white particles. 

Analysis of Tail's clay. 

Per cent. 

Silica (SiOj) 62.343 

Alumina {AlsOs) 20.631 

Ferrous oxide (FeO) 673 

Ferric oxide (FcgOg) 3-334 

Titanic oxide CTiOj) 1.556 

Lime (CaO) 173 

Magnesia (^gO) 668 

Soda (NajO) 325 

Potash (KiO ) .729 

Phosphoric add (PsOs) 126 

Sulphuric acid (SOs) 125 

Loss on ignition 9*339 



Total 100.022 

Hygroscopic moisture at loo^-i 10° C 3.868 

Sand in air-dried clay 16.73 

Refractoriness by Bischof 's revised formula .47 

This clay closely resembles the Bird clay not only in phy- 
sical appearance, but also in its chemical composition, the two 
analyses corresponding remarkably closely to be of clays- 
from different localities. This clay will be found suitable for 
all uses for which the Bird clay is available. For practical 
purposes the quantity of this clay is unlimited. 

W. A. Crowdef^s clay, — Crowder's clay is in 7 S., 14 W., 
section 8, the southeast quarter of the northeast quarter. The 
bed is exposed about four feet in thickness in the banks and 
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bed of a small drain which flows into Miller Creek. The 
elevation here is about 290 feet above sea level. The clay can 
be seen only in a weathered condition, but as such it is very 
toui^h, plastic, has little grit, and is one of the whitest clays 
examined. 

Analysis of Crowder^s clay. 

Per cent. 

Silica (SiOs) 66.336 

Alamina (AlsOa) 1 8.966 

Ferrous oxide. (FeO) 605 

Ferric oxide (FeiOs) 1436 

Tittnicoxide (TiOs( 1.869 

Lime (CaO) 256 

Magnesia , (MgO) 225 

Soda (NasO) 800 

Potash (K2O ) 379 

Fhosphonc add (PsOs) 092 

Sulphuric acid (SOs) •820 

Loss on ignition 8, 1 30 

Total... 99*914- 

Hygroscopic water at 100^*105^0 6.98 

Sand in air-dried clay 17*23 

Refractoriness by Bischof 's revised formula 60 

In refractoriness this clay comes among those so much used 
for pottery about Benton, Arkansas, and just below the finest 
china clay from Cornwall, England, which clay it very much 
resembles in chemical composition. There can be no doubt 
that its quality is of the best. What is apparently the same 
bed crops out a half mile east, and search would undoubtedly 
reveal it in all the hollows in the neighborhood. 

The lavender clay. — In township 8 S., 15 W., section i, south- 
east quarter, at the elevation of 280 feet, in the bank of a small 
drain running into Clark's Creek, is an exposure of four or five 
feet of tough plastic clay with scarcely any grit. With the 
exception of about one foot in the middle this clay is light gray 
in color. The middle bed is of a lavender color and has a pe- 
culiar odor and a sharp bitter taste. 
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Analysis of lavender clay, ^ 

Per cent. 

Silica (Si02) 50653 

Alumina (AlsOs) 25.450 

Ferrous oxide (FeO) 5«497 

Ferric oxide , (FcjOs) 886 

Titanic oxide (TiOs) 2.591 

Lime (CaO 167 

Magnesia (MgO) 604 

Soda NasO) 242 

Potash •. (K2O) 742 

Phosphoric acid .- (P 0^) 102 

Sulphuric acid (SO ) 169 

Loss on Ignition 13.100 



Total ioa203 

Hygroscopic moisture at ioo°-i 10^ C 4*255 

Sand in air-dried clay 3.46 

Refractoriness by Bischof s revised formula 66 

This very interesting clay deserves a more extended exami- 
nation than it has been possible to give it in this investigation. 

While the analysis holds good only for the middle* bed of 
lavender clay, there is scarcely any room for doubting that the 
remainder of the four or five feet of plastic clay comes near the 
lavender clay in composition. The refractoriness and physical 
characteristics indicate a clay of fine quality. In several 
places within a mile or so of this occurrence, clay of apparently 
the same quality outcrops at the same elevation, so that there 
must be almost unlimited quantities of this clay. 

The Ramsey clay, — The Ramsey clay is exposed about half 
a mile east of Ramsey post-office in 10 S., 13 W., section 9, 
near the center of the northwest quarter. The clay crops out 
in a drain beside the Fordyce-Princeton road at an elevation 

^Taking enough of the silica to satisfy the alumina according to the formula 
Alt Os.2Si Os (the remaining silica we may regard as free silica) and recalculating 
this amount together with the alumina and water on the basis of 100, we have, — 

Si Oj 43-70 AljOs 37.17 HjO 19.2S 

which corresponds almost exactly to the formula AlsOs'Si Os*3H20, the composi- 
tion of the missing third member of the kaolinite group. 

See American Journal of Science, Vol. XLII, July 1891, p. ii : "Newtonite 
and Rectorite — two new minerals of the Kaolinite Group," by R. N. Brackett aad 
J. F.Williams. 
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of about 265 feet. The bed is exposed to the thickness often 
feet. The clay is light bluish-gray in color, and very plastic^, 
and the small amount of grit is very fine-grained. 

Analysis of Ramsey clay. 

Per cent. 

Silica (SiOj) 60.700 

Alaminft (AlsOs) 21.567 

Fetrous oxide (FeO) 1.281 

Ferric oxide (Fe208) 3.577 

Titanic oxide (TiOs) 447 

Lime (CaO) 469 

Magnesia (MgO) i .583 

Soda (NajO) 9.297 

Potash (K2O) 1.526^ 

Phosphoric acid (F1O0) .093 

Sulphuric add (SOs) .076 

X^ss on ignition 8.608 



Total 100.224 

Hygroscopic moisture at loo^-i lO^C .... 7*402 

Sand in air-dried clay 15*25 

Refractoriness by Bischof 's revised formula a32 

The proportion of alumina and silica in this clay is such that 
the refractoriness would be high were it not for the injurious 
amount of fluxes contained, especially of magnesia, of which it 
contains more than any of the other clays analyzed. As it is, 
the refractoriness compares favorably with the Welch clay, 
and the clay may be used for all purposes for which the Welch 
clay is suitable. The quantity of this clay is apparently un- 
limited. 

W. L. Wormac^s clay.^r^oxva^ds clay bed is in lO S., 14 
W., section 29, the northwest quarter of the northwest quarter, 
at an elevation of 260 feet above sea level. It outcrops four 
feet in thickness at the foot of the west bank of Freeo Creek. 
A small drain empties into the creek at this place, and the clay 
outcrops in this drain up to a spring which is ten feet above 
and which probably emerges just above the clay. The clay 
also forms the bed of the creek for some distance south (down- 
stream). This clay is of a dark slaty blue color, with a waxy 
lustre when freshly exposed, but dries to a dull light drab.. 
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The upper part of the bed, as exposed in the drain, is lighter 
in color. The clay in the creek bank breaks off in large 
roughly rectangular blocks from which small cubical pieces 
weather off, leaving a peculiar, angularly indented surface. 
The clay is plastic and the grit is very fine, being almost im- 
perceptible. 

Analysis of Wormac*s clay. 

Per cent. 

Silica (SiOj) 64-739 

Alumina (AlsOs) 16.569 

Ferrous oxide (FeO) 1.213 

Ferric oxide (Fe O ) 2.448 

Titanic oxide (TiOs) i«234 

Lime (CaO) 837 

Magnesia (MgO) 1.535 

Soda (NasO) 1.395 

Potash (K2O) 1.685 

Phosphoric acid (PsOs) 107 

Sulphuric acid {SO«) i.i 38 

Loss on ignition 7*334 

Total 100.234 

Hygroscopic water at ioo**-i05®C 6.89 

Sand in air-dried clay 25. 14 

Refractoriness by Bischof s revised formula 17 

In appearance this clay differs widely from the other clays 
of Dallas county and the analysis shows a like difference in 
the chemical composition. The degree of refractoriness is too 
low to permit its being used as a potters' clay, without it be 
as an ingredient in other clays, and it is difficult to see how it 
could be beneficial as such. The resemblance of this clay to 
some of the Tertiary clays which are used in refining oils is 
quite marked, and its chemical composition is shown by the 
analysis to be not far different from the composition of those 
clays. It is quite probable that experiment would show it to 
work well as a refiner's clay, although this property depends 
upon the physical nature of the clay, to which the chemical 
composition gives little clue. 

The Litlle Cypress Creek kaolin. — This bed crops out in the 
-east bank of Little Cypress Creek, in 7 S., 17 W., section 26, 
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the southwest quarter of the northeast quarter, where the fol- 
lowing section is exposed : 

Section of the Little Cypress Creek kaolin bank. 

Feet. 

Drab sandy clay overlain by soil, etc 7 

Fermginous sbaly sandstone 0}i 

Drab sandy clay as upper stratum •. $ 

White saody kaolin 6 

The elevation of the base of the section is 320 feet. 

The depth exposed does not represent the full thickness of 
the bed for it forms the bed of the stream and extends to an 
^unknown depth below. The bed passes into yellow sandy clay 
100 yards down-stream. How far it extends up-stream cannot 
be told, for a few yards above the exposure the outcrop is cov- 
ered with debris. 

In J. E. Amis' well, about three-quarters of a mile southeast 
of here, a bed of white sandy clay and white sand, twenty feet 
•or mere in thickness, was struck at the same elevation. This 
may represent the kaolin bed. (See section of the well, p. 31 1.) 

In appearance and texture this kaolin clay resembles the 
commercial scouring bricks, and it was with the thought of 
4itilizing it for this purpose that the sample was collected. 
When rubbed between the fingers it has a lingering soapy feel, 
and at the suggestion of the State Geologist it was washed and 
analyzed to test whether this indicated a constituency of kaolin. 
This was done, with the following result : 
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« 

Analysis of Little Cypress Creek kaolin {washed). 

Per cent. 

SUica (SiOt) 62.166 

Alumina (A1208) *^» . 26.096 

Ferrous oxide (FeO) 184 

Ferric oxide (FcjOs) .137 

Titanic oxide (TiOf) 1.302 

Lime;. ..., (CaO) .051 

Magnesium (^gO) trace 

Soda .' (NasO) 252 

Potash (KiO) - .364 

Phosphoric add (P2O6) trace 

Sulphuric acid (SOs) 553 

Loss on ignition 9.067 



Total ioai72 

Hygroscopic moisture in unwashed sample 298 

Sand in clay dried at loo^-rio^C 67 94 

Refractoriness by Bisbof 's revised formula 4.81 

In refractoriness this kaolin comes closely below the best 
washed kaolin from Brandywine Summit, Pennsylvania, which 
is used in the manufacture of fine chinaware. In chemical 
composition, however, this Arkansas kaolin differs widely from 
the Pennsylvania variety in having more silica and less alumina 
and water. It is impossible to say what effect this difference 
in composition will have on the physical behavior of the clay 
in firing, but, the refractoriness being so nearly the same, it is 
quite probable that the difference in composition will have no 
especially marked effect. 

J, R, Kilmer^ s kaolin bank is in township 7 S., 17 W., section 
10, the southeast quarter of the southeast quarter. A white clay 
outcrops in the bank of a drain at the elevation of 390 feet. The 
thickness exposed is between five and six feet. It contains a 
great deal of rather coarse sand and in its natural condition is 
only slightly plastic. In the dry state the sand easily separates 
from the finely divided clay mass, which gives a very soapy 
feel when rubbed between the fingers, indicating the presence 
of kaolin. 



GEOLOGY OF DALLAS COUNTY. 305 

Analysis of Kilmer's kaolin (washed). 

Per cent. 

Silica (SiOa) 52.269 

Alumina ( AlsOs) 32.207 

Ferrous oxide (FeO) 112 

Ferric oxide (FeaOs) 1.657 

Titanic oxide (T1O2) 1.505 

Lime (CaO) .... u>86 

Magnesia (^gO) 028 

Soda .(Na20) 341 

Potash (KjO) 271 

Phosporic acid (PsOf) ........ trace 

Sulphuric acid (SOs) 169 

Manganese oxide trace 

Loss on ignition 1 1.170 



Total ioa2So 

Hygroscopic moisture at ioo°-l io°C 912 

Sand in material at ioo°-iio°C 38.57 

Refractoriness by Bischof 's revised formula 3.47 

The analysis shows a kaolin of a very fair degree of refracto- 
riness, the water contents coming more nearly up to the ac- 
cepted formula for kaolinite than in the Little Cypress Creek 
kaolin. This kaolin will probably be found available for the 
same purposes as the Little Cypress Creek kaolin. 
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Discussion of the analyses. — Of the preceding eleven anal- 
yses the first four were made by W. C. Riley, M. D., and the 
remaining seven by Prof. L. R. Lenox. It will be noticed 
that those clays analyzed by Dr. Riley show a much higher 
percentage of sand than those analyzecfby Prof. Lenox. The 
determination of the percentage of sand is at best only approx- 
imate and a matter of individual judgment, and this accounts 
for the different percentages found. In two clays, which have 
to all appearances an equal amount of sand, the percentage of 
sand in the one as determined by Dr. Riley is about twice as 
great as the percentage in the other as determined by Prof. 
Lenox. In comparing the sand contents of the clays this 
should be borne in mind. 

In each of the clays analyzed there was present a considera- 
ble amount of titanic acid and smaller quantities of sulphuric 
and phosphoric acids. Neither of these is taken into consid- 
<^ration in the formula devised by Bischof for calculating the 
refractoriness of clays. In determining the refractoriness of 
the clays of which analyses are given herein these constituents 
have been disregarded. It is highly probably that they exert 
some influence, possibly a strong one, on the fusing point of 
the clays. 

Several of the clays showing the largest percentages of titanic 
acid were washed and the coarser and heavier parts examined 
under a microscope. Owing to the fragmentary condition of 
the particles it was not found possible to identify any of them 
except the quartz. 

List of other occurrences of clay. 

The following list of occurrences includes all the well sections 
of interest obtained while making this investigation, and in 
addition not only all those outcrops which came under the 
writer's observation, but likewise all localities where clay was 
reported to occur. The list is inserted here on account of the 
value of the data contained therein to possible prospectors. 

It will be noticed that in a great many cases the clay has 
been described as sandy. Where this term has been used the 
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sand is usually present in quantity sufficient to overcome the 
plasticity of the clay, or rather to lower the degree of plasticity 
below the point necessary to render it available for ceramic pur- 
poses. In such cases a remedy lies in mixing with the sandy clay 
another clay whose degree of plasticity is high enough to bring 
the plasticity of the mixture up to the required standard. This 
will be the method adopted with most sandy clays which are 
of ordinary character and when clay of higher plasticity is 
readily available. Another remedy lies in washing out the ex- 
cess of sand. This process entails so much additional expense 
that it will readily be seen to be impracticable, except in cases 
where the washed product is of a superior quality ; in other 
cases the sandy clay could not compete with the abundant de- 
posits which have not the disadvantage of an excess of sand. 

The exposures will be taken up in the order of the townships,, 
beginning at the northeast corner of the county. The eleva- 
tions are given in feet above mean tide level of the Gulf of 
Mexico. In the case of wells the elevation is of the mouth ; 
in natural sections the elevation of the base is given. 

Township 7 5., 14. W. — Two feet of white plastic clay out- 
crops in a guUey about 600 yards west of Ivy post-office, and 
is overlain by six or eight feet of gravel. Occuring at the 
same elevation as, and less than half a mile distant from the 
Crowder clay (see page 298), it is probably continuous with it. 
Elevation 290 feet. 

White plastic clay is reported on Gum Creek in the south- 
west quarter of section 29. 

Township 7 S., ij W. — In section 2, the southwest quarter 
of the northwest quarter, in a gully just west of the Tulip- 
Sandy Springs road, there is an exposure of 15 feet of clay 
resting on white sand. The lower seven or eight feet is white 
plastic clay of apparently fair quality. It is possible that the 
whke sand is a sandy kaolin similar to the Little Cypress 
Creek kaolin. Elevation 360 feet. (See further page 286.) 
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Nancy Jones' well, section 2 southwest quarter. Elevation 
390 feet. 

Feet. 

Soil, gravel and sand S-io 

White sandy clay 25 

Dark clay 25 

Lee Smith's well, section 4, northwest quarter. Elevation 
45o;feet. 

Feet. 

Soil, gravel and red sandy clay 20 

White sand ^ 5 

Tough, dark, sandy clay 25 

Outcrop of sandy gray clay, half a mile east of the above. 
Elevation 380 feet. 

Philip Phillips' well, section 5, southwest quarter of the 
northwest quarter. Elevation 500 feet. 

Feet. 

Soil, gravel and sandy clay ••••.• 15 

Sand and clay interstratified ...•••..... 20 

White, sandy clay.... , 15 

Chris. Lawrence's well, section 30, northeast corner of the 
southeast quarter of the northeast quarter. The well was 
bored and afterwards filled up. Reported by S. D. Green. 
Elevation 490 feet. 

Feet, 

Soil, gravel and sand 25-30 

Bluish clay, (and bottom not reached) 125 

This well must pass through the Bird clay, but, being a 
bored well, no distinction is made between the plastic clay 
and the sandy white clay such as is found commonly in the 
upper part of this ridge. 

Township 6 5"., 16 W. — Rice's gin well, section 36, southeast 
quarter of the southwest quarter. Elevation 510 feet. 

Feet. 

Soil, gravel and yellow sand 20 

Bluish white clay, with interstratified beds of yellow sand. . 28 

This is the typical white sandy clay referred to above. A 
determination shows that the sand constitutes 64.29 per cent, 
of the whole mass. 
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G. A. William's well, section 36, northeast quarter of the 
southwest quarter. Elevation 510 feet. 

Feet. 

Soil, gravel and sand , 15 

Sandy pipe clay 60 

Sand below. 

Township 7 5., 16 IV, — J. M. Holt's well, section 2, north- 
east quarter of the southeast quarter. Elevation 460 feet. 

Feet. 

Soil and gravel 4 

Sandy white pipe clay 40 

J. S. Young's well, section 2, northeast quarter of the south- 
west quarter. Elevation 460 feet. 

Feet. 

Soil and gravel 4 

Sandy white pipe clay 40 

Lignite i}4 

Dark drab plastic clay 38 

The lower 38 feet probably represents the Bird clay. 

Mrs. E. A. Rice's place, section 15, northwest quarter of 
the northeast quarter. White plastic clay quite free from 
sand outcrops in the bed of a drain. It is reported that Bird 
pronounced this clay equal to the Bird clay. Elevation 415 
feet. 

In the Tulip-Arkadelphia road about one and one-fourth 
miles east of O'Neill's Mill, a bed from 20 to 30 feet in thick- 
ness of dark, putty-colored clay outcrops. This clay is very 
plastic, has little grit, and does not stick to the tongue. Ele- 
vation 520 feet. 

Potters' clay of excellent quality is said to have been taken 
from the creek bank below the old mill-dam at Willow post- 
office. The place is now covered with water. Elevation 340 
feet. 

Potters* clay is reported in section 14, near the southwest 
corner, on a drain running into West Tulip Creek. Elevation 
300 feet. 

It is also reported thsit a bed from which Bird used to take 
clay occurs in section 29, on a drain running into Cypress 
Creek. 
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Township 7 5., ly JV, — J. E. Amis' well, section 36, north- 
east quarter of the northwest quarter. Elevation 360 feet. 

Feet 

Red sandy day and gravel 15 

Dark drab, plastic clay 5 

White sandy day and white sand / 20-{- 

This probably reaches the kaolin which outcrops on Little 
Cypress Creek (see page 303). 

White plastic clay is reported in section 22 in the banks of 
a small drain and in section 35 in the bank of Little Cypress 
Creek. 

Township 8 5., /j W. — A white plastic clay outcrops in the 
bed of Canada Creek just below the ford of the Ivy-Princeton 
road. Elevation 250 feet. 

A similar clay outcrops in the road a quarter of a mile 
south of the preceding and 30 feet higher in elevation. 

On the same road, the Ivy-Princeton road, about three- 
quarters of a mile north of Princeton, is an outcrop of very 
sandy white clay. Elevation 260 feet. 

In a gully beside the road, section 21, northeast quarter 
of the northeast quarter, a bed from two to three feet thick 
outcrops consisting of bluish white joint clay. This clay has 
little grit and does not cling to the tongue. It passes into 
sand to the north and into jointed and indurated sand of the 
same color 20 feet to the south. The joint cracks of the clay 
have filled up wtth sand carried by percolating water. Eleva- 
tion 280 feet. 

John C. Welch's well, section 19, northeast quarter of the 
northwest quarter, passes through about 30 feet of white sand. 
It may be that this is a sandy kaolin similar to those which 
have been described in the preceding pages. Elevation 350 
feet. 

An outcrop of plastic gray clay in road about 4C0 yards 
east of Welch's pottery. The thickness of this bed was not 
apparent. Elevation 440 feet. 
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Mrs. Lantern's well, section 17, 440 yards west of the north- 
east corner. Elevation 310 feet. 

Feet 

Soil and gravel 6 

White pipe clay 10 

White sand 2 

While clay 27 

A load of this clay was tried by Mr. Welch, who says that 
it works very well. 

P. N. Lantorn's well, section 8, southeast quarter of the 
northeast quarter. Elevation 370 feet. 

Feet. 

Soil and gravel 2 

Hard bluish clay 58 

Lignite 8 

L. D. Lantorn's well, section 5, middle of the south side. 

Elevation 480 feet. 

Feet 

Soil, gravel and sand 10 

White pipe clay 28 

Mrs. M. C. Green's well, section 5, southeast quarter of the 
northwest quarter. Elevation 480 feet. 

Feet. 

Soil and gravel 8 

White pipe clay 8 

Bluish clay « 27 

Black *• rock *• o^ 

Lignite 3 

Sandy bluish clay 30 

A. Whitener's well, section 3, southwest quarter of the north- 
west quarter. Elevation 480 feet. 

Feet 

Soil, gravel and sand 15 

White clay , i 

Lignite i 

White plastic clay. 14 

This lowest clay outcrops in a gully $0 yards west of the house. 
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Township 8 5., 17 W. — D. Ratliffe's well, section 2, south- 
east quarter of the southeast quarter. Elevation 290 feet. 

Feet. 

Soil and red day 4 

White pUitic clay 30 

Dark plastic clay with ferruginous sandstone particles 10 

There are scattering leaf impressions in both the light and 
the dark clays. 

Bernard Dellamar's place, section 14, southwest quarter of 
the northwest quarter. An exposure of 12 feet of dark bluish 
drab clay. This clay is plastic and has little grit. Elevation 
310 feet. 

Outcrop of 15 feet of light blue plastic clay beside the road 
in northwest quarter of section 15. This clay weathers very 
much like the olive-green Tertiary marl. It has somewhat 
more grit than the clay which is most used for ware in this 
country. Elevation 320 feet. 

J. R. Porterfield's well, section 17, southeast quarter of the 
northeast quarter. Elevation 350 feet. 

Feet. 

Soil and gravel 17 

Sand I 

Dark soft plastic day with lignite flakes and nodules of iron 
pyrites 16 

Potters' clay is reported near the center of section 34 ; also 
near the northeast corner of section 27, and again in the 
southeast quarter of section 35. 

Well, section 36, northwest quarter of the northwest quarter. 
75 feet of sand with lumps of plastic clay. Ends in white 
sandy clay similar to that overlying the lignite bed in this re- 
gion. Elevation 280 feet. These lumps of clay embedded in 
the sandy strata seem to be a tolerably common mode of oc- 
cuvenceof the plastic clays, and have been reported in sev- 
eral wells. 

Township g 5., 14. W. — Pottery clay is reported in section 
32, southwest quarter of the southeast quarter, and in section 
30, southeast quarter of the southeast quarter. 

Township p 5., 15 IV. — From two to four feet of bluish 
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white plastic clay outcrops in a gully beside the road in sec- 
tion 34, southeast quarter of the southeast quarter. 

In the bank of Hay's Creek, section 5, southeast quarter of 
the northwest quarter, there is an outcrop of about 1$ feet of 
grayish joint clay with considerable sand. Elevation 220 feet. 

Potters' clay is reported in section 1 8, northwest quarter of 
the southwest quarter ; also on Sand Creek, in section 20, 
northwest quarter. 

Potters' clay is reported on the Bower's place, near center 
of section 22. 

Clay which was pronounced good by Glass is said to occur 
in section 6, southwest quarter of the southwest quarter. 

Grayish green potters' clay, ten to twelve feet in thick- 
ness, outcrops on the Princeton-Dalark road, in section 1 1. 
(J. C. Branner.) 

Township g S., 16 W, — C. C, Williams' well, section 18, 
northeast quarter of the northeast quarter. Elevation 290 feet. 

Feet. 

Soil and gravel 8 

White pipe clay 20 

Township g S., ij IV. — Frank Russell's well, section I, 
southwest quarter, 15 feet of plastic clay in bottom. Eleva- 
tion 290 feet. The same clay outcrops in a spring a few 
yards north of the well. 

Township 10 6"., ij W. — In a gully beside the road, just 
south of Stony Point, in section 8, northeast quarter of the 
southwest quarter, a bed of white plastic clay outcrops, three 
or four feet of the bed is exposed. The same clay outcrops 
on the Ramsey road 400 yards west. A well 500 yards north 
and 20 feet higher penetrated a leaden colored sandy clay, 
containing leaf impressions. Elevation 270 feet. (J. C. Branner.) 

A light colored pottery clay outcrops in the gully east of 
the road, in section 20, northeast quarter of the northeast 
quarter. (J. C. Branner.) 

Township 10 S,, 14. W, — White plastic clay is reported in 
section 5, northwest quarter of the northeast quarter, and in 
section 7. the northwest quarter of the northwest quarter. 
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A. B. Smith's well, section 8, southeast quarter. Elevation 
265 feet. 

Feet. 

Soil, red clay and gravel 12 

Bluish joint clay 40 

Red sandy clay 8 

This clay evidently passes into sand for a well at the same 

elevation 100 feet away shows. 

Feet. 

Soil and gravel 12 

White fine-grained sand 33 

Potters' clay in section 8, southeast quarter. Ten feet is ex- 
posed in the road and in the banks of a stream which flows 
into Freeo Creek. Elevation 250 feet. 

Potters* clay outcrops in the Little-Bay Princeton road in 
the southwest quarter of section 16. Elevation 265 feet. 

Smith place, section 17, southeast quarter of the northwest 
quarter. Two or three feet of white plastic clay is exposed in 
the bank and bed of Freeo Creek, immediately above the 
ford. Elevation 230 feet. 

R. H. Barner's well, section 20, northeast quarter of the 

northeast quartv:r. Elevation 275 feet. 

Feet. 

Red clay and sand 7 

Blue joint clay, sandy towards bottom 34 

Ten or fifteen feet of grayish pottery clay outcrops in the 
road in the northwest quarter of section 34. Elevation 27a 
feet. 

Township 10 5„ /j W. — In a gully beside the road, north 
of a church, section 2, northwest quarter, is an exposure of 
eight to ten feet of bluish white plastic clay. Elevation 235 
feet. 

J. T. Shankle's well, section 7, southeast quarter of the 
northwest quarter. Elevation 300 feet. 

Fe5t. 

Red sand and clay 20 

Whits pipe clay 10 

Dark lampy clay xo 

A bored well at the same elevation showed 22 feet of the 
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dark clay and stopped in lignite, according to the man who 
put it down. The dark clay contains a few leaves. 

J. W. Richardson's place, section 9, southeast quarter of 
the southeast quarter. Ten feet of gray plastic clay outcrops 
beside the road. Elevation 240 feet. 

Potters' clay 15 feet in thickness outcrops in a gully in the 
southeast quarter of the southwest quarter of section 16, and 
is underlain by 10 or 20 feet of white sand. Elevation 260 feet. 

Potters' clay is reported in a well at the gin in section 18, 
northwest quarter of the southwest quarter. 

Pottery clay outcrops in the road in the northwest quarter 
of section 21. Elevation 260 feet. 

Potters' clay is reported in section 22, northwest quarter. 

Township 10 S., 16 W. — W. M. Walsh's well, section 1, 
northeast quarter of the northwest quarter. Elevation 265 feet. 

Feet. 

Red clay and sand 8 

Black clay with leaf impressions 10 

Yellow sand and clay 45 

White plastic clay 4 

Well Stopped in the last stratum without penetrating it. 

Clay on Peterson's place, section 12, northeast quarter of the 
southwest quarter. A foot of light-colored clay with some grit 
is exposed in a drain. Elevation 230 feet. 

James Goodgame's well, section 13, northwest quarter of the' 

northeast quarter. Elevation 240 feet. 

Feet. 

Soil 4 

Pipe clay 17 

R. E. Hogg's well, section 13, southwest quarter of the 
southeast quarter. Elevation 310 feet. 

Feet. 

Soil and gravel 10 

Potters' clay 2-3 

Sand below. 

The pottery industry in Dallas county. 

The pottery industry in Dallas county has been mainly con- 
fined to the operations of the Bird brothers and their ap- 
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prentices. The first pottery was established by them, and the 
only pottery now in the county is owned and operated by 
John C. Welch, who learned the potter's trade under William 
Bird. 

The first pottery was set up in 1843, by two of the brothers, 
Joseph and Nathaniel Bird. 

In 1844 James Bird, another brother, erected a pottery just 
over the line in Grant county, in the southeast quarter of the 
southeast quarter of section 23, 6 S., 16 W. He had burned 
but a few kilns when he sold out, and the business was dis- 
continued. He used clay from a bed close by the old shop. 

William Bird, the last of the four brothers, is the one who 
has been most concerned with this industry. He started his 
first pottery in 1843, in the southwest quarter of the northwest 
quarter of section 7, 7 S., 15 W. His clay cajne from the 
Butler bed. He continued steadily at work here until 185 1 or 
1852, when he moved his shop to the site now occupied by 
John C. Welch's pottery, northwest quarter of the southwest 
quarter of section 17, 8 S., 15 W. In conjunction with the 
pottery a grist mill and a saw mill were set up by his brothers, 
Joseph and Nathaniel. He operated this pottery until i86i» 
when he sold out to Welch. While running here he used clay 
from the Butler bed, and later from the Cheatham beds also. 
Bird started another pottery at the close of the war, on what 
is known as the Bird place, in 7 S., 15 W., section 6, the south- 
west quarter of the northwest quarter. He continued here 
until about 1881, when he left the state. He afterwards re- 
turned and followed his trade in Malvern. While at the Bird 
place he used clay from the Butler bed, also from the Bird bed 
on the Bird place and from Gum Bottoms. Bird has the repu- 
tation among the older inhabitants of the county of making^ 
very fine, durable ware. 

John C. Welch, as before noted, learned the trade under 
William Bird, and in 1 86 1 bought him out. Welch has con- 
tinued the business at the same place. The capital invested 
in this business, exclusive of location, is about f 150. The kiln 
has a capacity of 1,500 gallons. Two wheels are run and the 
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average annual output is about 10,000 or 15,000 gallons. The 
product is in the form of jugs, jars, churns, and crocks. These 
iind a market in neighboring towns : Pine Bluff, Camden, War- 
ren, Monticello, El Dorado, Magnolia, etc. During the last four 
years only one kiln has been burned, and this was a small one 
to supply the local market in 1890. Mr. Welch at first used 
<:lay from the Cheatham beds, but later found and worked the 
Welch bed. His ware is hard, close-bodied and thin. Some 
object that it is too thin to be durable. 

Nathaniel Culberson worked a while with Welch, and be- 
tween 1858 and 1865 ran a pottery near the middle of section 
24, 8 S., 15 W. He used clay from the Cheatham beds. Frag- 
ments from the old kiln show a rather thick, porous ware. 

In 1859 or i860 a foreigner named Etl, established a pottery 
about three-quarters of a mile north of the preceding, and op- 
erated it for about three years. Besides ordinary crockery he 
made flower pots with vines and flowers in relief on the sides. 
He used clay from the Cheatham beds. 

In 1870 Lafayette Glass, after acquiring the trade under 
Welch, set up a pottery in the northeast quarter of the south- 
east quarter of section 29, 8 S.. 15 W. He operated here for 
a year and then removed to Benton and became the pioneer 
potter of that place. While in Dallas county he used clay from 
the Sullenbarger bed. 

Between 1874 and 1876, E. A. Munn, a brother-in-law of 
Welch, ran a pottery in the northeast quarter of the southeast 
quarter of section 12, 8 S., 16 W. He left there and established 
a pottery at Malvern. He used clay from the Welch bed. 
Fragments about the old kiln show a fine, hard, and close- 
bodied ware. 
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By John C. Branner. 



The following authors' list includes nearly all the titles re- 
ferring to the geology of the State. The names are arranged 
in alphabetic order. Newspaper articles are not included in 
the list except those publisheed by W. F. Roberts in the Age 
of Steel of St. Louis. Those titles are listed chiefly because 
Mr. Roberts was at one time State Geologist of Arkansas, and 
as he published no official report, the articles are believed to 
represent his views of the geology of the State. There are 
excepted also a few official reports that have been published 
in newspapers only. There are probably many short articles 
upon Brookite and other mineral species found in Magnet 
Cove that it has not been possible to consult. So far as those 
papers arc known they are referred to in the report upon 
Igneous Rocks (Vol. II for 1890). 

Maps of the United States on which attempts have been 
made to show the geology of Arkansas are not mentioned ex- 
cept in the cases of Maclure's and Lyell's. The Annual Re- 
ports of the Chief of Engineers of the United States Army con- 
tain a great deal of important information bearing upon the 
geology, especially upon the post-Tertiary geology of the 
State. No attempt is made to include the titles of those 
papers. They can be readily found by referring to the volume 
of indexes of those reports. Purely statistical information 
such as may be found in census reports is not attempted. 

As originally compiled this list contained a full set of cross- 
references ; these, however, so enormously increased the length 
of the Bibliography that they have been stricken out. 
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pp. 406-407. 
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Pumpelly, Raphael. Production of Bituminous Coal in 
Johnson, Pope, Sebastian, and Washington counties. Tenth 
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On Certain Cretaceous Fossils from Arkansas and Colorado. 
Proceedings of the United States National Museum, Vol. IV, 
1881, pp. 136-139. 

. On Mesozoic Fossils. Bulletin No. 4, of the United States 
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96, 185 1. 

Williams, Albert, Jr. Mineral Resources of the United 
States. United States Geological Survey, Statistical Papers 
for 1882, Washington, 1883. Arkansas mineral products. 
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maps, Little Rock, 1891. 

Williams, J. Francis and Eemp, J. F. See under Kemp. 
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Abbot, Hamphreys and, cited 156, 157, 165 

Acipenseridc^ 222 

Allen, C. C.ftid by : 180, 196 

Amiidas 226 

Analyses of Dallas county clays, discussion of 807 

table of a06 

Analysis of Arkansas River sediment „ 157, 158 

water 159, 160 

Bird's clay 295 

Cheatham's clay 294 

Crowder's clay 299 

Green's clay 297 

Kilmer's kaolin 806 

Little Cypress Creek kaolin 804 

Tail's clay '. 298 

the lavender clay 800 

the Ramsey clay 801 

water from Diamond spring 21 

Electric spring „ 22 

Esculapia spring 28 

Frisco spring 24 

Siloam Springs 17 

Sulphur Springs 19 

Welch's clay 296 

Wormac's clay 802 

Ancey, C. F., referred to 194 

Anderson spring 19 

Anguillldae • 266 

Anthony, cited 198 

Aphredoderidae 267 

Arkansas and Louisiana Railway, elevations on 118 

Arkansas City, line of levels from 79 

Asperipes.. 211 

Atherinidae 256 

Arkansas River, material carrried by. 155, 157, 160, 164 

methods of observation of 158, 155 

observations on erosion of. 158-166 

results of • 168-166 

rate of erosion of. 165 

"red rises" of 156 

Valley 217,218 

water, analyses of 159-160 

dissolved matter in 159-168 

sediments in. 157-169 

analyses of 157, 158 

specific gravity of 164 
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Arkansas River water, suspended matter in U6-15T 

relation to dissolvedlmatter (table) 161 

Barus, Carl, cited. 168> 

Batesville sandstone 27, 61-fi6, 6* 

Bayou Bartholomew 217,218- 

Bcatie Prairie 2 

Bench-marks, descriptions and locations of 84-102 

list of permament 84-8fr 

Benton county, geology of 1 

BentonvlUe, topography of 5- 

Bibliography of the fishes of Arkansas 219* 

Geology of Arkansas S19-84(> 

Big Mountain 3- 

Binney, W. G., referred to 17^ 

collection ; 17* 

Bird clay, the 294, «» 

James SIT 

Joseph 817 

Nathaniel.. 817 

William 294,317 

Bischof, cited 161,162 

Bischofs formula. 294, 296- 

Blansett Mountain 4 

Bluff spring. 19 

Bolivar county. Miss., permanent bench-mark in. S^ 

Bollman, Charles H 201,208 

Boone chert and limestone 27, 88-46, 61, 64 

Box spring 10 

Brackett, Dr. R. N 1», 800, 814 

Branner, Dr. J. C, (see also State Geologist) 77,168, 209, 294, 814, 819 

Brewer, Prof. W. H., cited 168 

Brown coal (see also lignite) 282,288 

Buffalo River 217 

Bulimulidae 192 

Bull Creek, Mo., to Dardanelle, Ark«, levels from 108 

Butler clay 292, 817 

Creek IS- 

Callahan Mountain 4 

Call, Prof. R. Ellsworth 180, 188, 192, 196, 197, 286. 

Cambala 208 

Cambrian 289 

Campodea. 208 

Canadian River 166 

Carbonlferoua , 216- 

Catalogue of Fishes of Arkansas. 221-27B- 

Catostomidx 280 

Caves 4^ 

Cave spring. 20 

Centrarchidae 268 

Chctaspis 206 

Challenger Reports .*. 289 

Chalybeate springs 17, 19 

Characinidae 261 

Charleston, meridian monuments at 168 

Cheatham's clay 298, 298, 817, 818 
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Chemical denodation, rates of 163 

Cherokee City springs « 18 

Chert of Silurian age 29 

Chief of Engineers, U. S. A., cited 156, 157 

Cities and towns of Benton county 70 

Clarendon, meridian monuments at _. 168 

Clay analyses (see analysis). 

Clays ot Benton county 68 

Dallas county 381, 282 

leaf bearing 286 

list of occurrences ol 307-316 

Climate of Benton county 78 

Clupeidae 262 

Conglomerate (in Dallas connty)_ 280,282 

Cope, Prof., quoted 286 

Corbiculadae 198 

Cottidae 276 

Cotton Belt Railway (see St. Louis Southwestern Railway). 

Rock 61 

Cox, J. C, cited 47 

Crandall, O. A., aid by 180,196 

Craspedosoma 204 

Cretaceous , 81,217,289 

Cross Hollow spring 24 

Crowder's clay 298,808 

Crump post-office, relative ftlCTation ol 9 

Cryptops 210 

Culberson, Nathaniel 818 

Cypress Creek 279, 280, 810 

Cyprinidae 285 

Cyprinodontidae 258 

Cyclostomi 221 

Dallas county, geology of 277-318 

Dallas county clays, list of occurrences of 807-316 

Dalark 279 

Dana, J. D., cited 157 

Daniels, Mr. 290 

Deep well at Fayetteville 66 

Dellamarclay 284,318 

Devil's Eyebrow Mountain ^ 8 

Devirs Head bluff 15 

Diamond spring ^. 20 

Dolomites 27 

Drew, Prank M., aid by 219 

Eastern Arkansas, watersupply in 81 

Economic geology, Benton county 60-68 

Dallas county 291 

Educational advantages, in Benton county 75 

Elasmognatha 198 

Elassomatidae 268 

Eldorado springs 18 

Electric springs 21 

Elevations, alphabetical list of 114 

change in 77,82 

determined by barometer 88,114 
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Elevations, how determined 77, 78 

in Arkansas 77-152 

relative 82 

railway (see also railway levels) 10, 11 

value of accurate 77, 80 

Elk River drainage 1 

« 

Erosion of the Arkansas River above Little Rock 1JS8-166 

rate of 165 

Esculapia springs 22-23 

Estes, Dr 2S2 

Etl, Mr. 818 

Eureka shale - ^ 27,82-4)7,65 

Euryurus 205 

Eventognathi 280 

Explorations for fishes 219 

Farm products (of Benton county) 74 

Fault on Little Clifty Creek 68 

Fayetteville, deep well at 66 

meridian monuments at 169 

shale 27, 60, 57, 65 

Fishes of Arkansas 215-276 

catalogue of 221-276 

papers referred to in 220 

Flatwoods 280 

Flood-plains , 280 

Fontarla » 206 

Foot-hills 280 

Forbes, Prof., quoted 267 

Formations of Benton county 27 

Forshey, cited 157 

Forrest City, meridian monuments at 170 

Fort Smith, levels run to 79, 80 

meridian monuments at 171 

Frisco spring 28 

Fruits (of Benton county) 74 

Ganoidei 222 

Gannett, Henry_ 83, 165 

Garfield lime-kiln 62 

Gas 66 

Geikie, Sir Archibald, cited 161 

Geological history of Dallas county 289 

General geology (of Dallas county) 280 

Generalized section in Dallas county 288 

Gentry Mountain 4 

Geological Survey of Arkansas 79, 82, 88, 165, 167, 174, 175 

Gilbert, Dr. C. H., the work of.- 219 

Girard, Dr. Charles, the work of 219 

Glass, Lafayette 296, 818 

Glauconite (see also green sand) 288, 289 

Grand or Neosho River drainage 13 

Green sand 289 

Green's clay 297 

Green, S. D 809 

Greenwood, meridian monuments at 171 

Griswold»s mill 279, 289, 290 



INDEX. 345 

•Gulf of Mexico, levels carried from 78, 79, 103 

Halecomorphi 225 

Harris, Prof. G. D., cited 289 

Helena, meridian monuments at 172 

Helicidae 183 

Helicinidae 193 

Henicopa 211 

Henshall, Dr., quoted 264 

Hiodontidas 251 

Holognatha 181 

Honey Creek , 18 

Hopkins spring 8 

Hopkins, T. C. and F. W. Simonds, geology of Benton county by 1 

Houston, Central Arkansas and Northern Railroad 107 

Hughes, Hon. Simon P. 79 

Humphreys and Abbot cited , 157, 165 

Mountain 4 

JHutcherson, W. J.-, determinations by 174 

specimens collected by 208, 206,207, 210, 214 

Hydrography (of Benton county) 12-25 

Hyperoartia. 221 

Illinois River drainage 12 

Indian Territory, ** red lands" of 156 

Iron Mountain Railway (see also St. Louis, Iron Mountain & Southern Railway) ... 82 

Isospondyli 251 

Jordan, Dr. D. S 219, 229, 288, 252, 267 

Julus 2(» 

Kansas City, Springfield and Memphis Railway 108 

Kearney, Jefferson county, to Sheridan, Grant county, levels from 112 

Kilmer's kaolin 804 

Kings River 1 217 

Lamkin, Hon. J. B,, cited 63 

Lavender clay 299 

Lead and rinc 65 

Leaf- bearing clays 285 

Lenox, Prof. L. R 807 

Xepisosteidae 224 

Leptodermus 204 

Les<inereux, Prof. Leo, cited 279, 284 

Levels, advantages of connected lines of (see also railway and spirit levels).. 80 

Lignite (sec also brown coal) 282, 288 

Lignitic of Arkansas... 290 

Lime production in Benton county 62-68 

Limestone, economic uses of 61 

in the Boone chert 27, 88-46, 61, 64 

magnesian 27,61,64 

Limnacidae 181 

Limnaeidae 198 

Limnaeinae 196 

Lindsleys Prairie _ 2 

Linotaenia 207 

Lithobins 212-214 

J^ittle Clifty Creek, fault oa 68 

Cypress Creek kaolin 802, 808, 811 

section of bank 303 
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Little Mountain B 

Red River _ 217 

Rock, determination of elevation at- 19 

and Choctaw Railway lift 

Fort Smith Railway 79, 84, », 89-102^ 

Memphis Railway 83, 11» 

MiMimippi River Railway 110 

MiasiMippi River and Texas Railway 79, 84, 86-88 

Sugar Mountain. 4 

Lonoke, water supply at 81,82 

meridian monuments at 173- 

Luciidae 2S& 

Lysiopetalnm. 208 

Magneai an limestones 27,61,64 

Magnet Cove, meridian monuments at 17S; 

Magnetic observations * v 167-176- 

Marble, St. Joe 42 

Marianna, meridian monuments at 171^ 

Martin, John J 112 

Maysville ^ 9 

Mean sea level 80 

Mean tide, elevations referred to 78- 

Meek,Dr. Seth E. 216,219,221 

Meinert, referred to 208- 

Menke, Dr. A. E 16, 18,21,28,24 

Meridian monuments (see also magnetic observations) 167 

Mississippi River Commission 85- 

drainage basin of 82" 

and Little Rock Railway (Wat Worthen's road) IIO* 

Missouri, transcontinental levels in 80- 

Molluscs of Arkansas 177-199' 

list of. '. 181 

Monotremata 181 

Morrison's spring 20' 

Mountains of Benton county 8 

Munn, E. A. -. 818 

Myriapoda of Arkansas 201-214- 

list of 208 

Nematognatha 225 

Neosho River drainage It 18- 

Occurrences of clay in Dallas county, list of 907-816- 

Oil (in Benton county) 68- 

Operculated shells 196- 

Organizatlon of Benton county 70- 

Osage Creek 12 

Prairie 1 

spring. 20' 

Ouachita River ..^17, 218, 279, 280- 

Uplift 291 

Owen, D. D., cited 279,284 

Ozark Mountain Region 216,217, 219, 246, 256 

Papers of reference used in catalogue of fishes ^ 220 

Parajulus 208- 

Patterson, S. R 11 

Pauropus 20T 
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Pea Ridge 3» 

Peoroee, R. A. F. Jr., cited 279^ 

Percidae 266^ 

Peiromyzomidae 221 

Philomycidae « 188^ 

Pilsbry, Mr 192 

TiMceB 222 

Platean ridges 278- 

Platydesmna 208 

Pleistocene ^ 81,217 

Polydesmns .^ 206 

Polydontidae 222 

Polyxemus 207 

Pond Mountain >. 4 

Poor Mountain 4, 5 

Population of Benton county „ „ 70 

Poet-offices in Benton county „ 78 

Potters' clays. 291 

Pottery industry in Dallas county 817 

Potts, J 94 

Prairies (in Benton county) 1 

Precise levels 78,84-102 

Prestwich, Joseph, cited 161, 162 

Pudding-stone 282 

Pulmonata Geophila 181 

Limnophila 196 

Pnpidae 196 

Railway elevations (see also railway or spirit levels) 10, 11 

levels (see also spirit levels) 80, 108-118 

Railways in Benton county 72 

Rainfall (In Benton county) 78 

Ramsey clay, the *.. 800 

RatclifiF Mountain 4 

Reade, T. Mellard, cited 161, 162, 168 

Recent (period) 217 

Red Beds of Indian Territory  Ifi6 

Red rises of the Arkansas River 156 

Red River. 217,218 

Reference papers used in list of fishes 220 

Resources of Benton county ^0 

Rettger, Louis, aid by 219 

Riley, W. C 807 

Rissoidae 197 

Road making materials 66 

Robison 10 

Rocks in Benton county 26 

Rogers 22,62,71 

Rolfs, Prof. P. H., aid by 220 

Round Prairie ^ 2 

Round Top Mountaia 10 

Saccharoidal sandstone 27,80-82, 60,64 

Saline River 279, 280 

Salmonidc 261 

Sampson, F. A., list of MoUusca by. 177, 179, 181 

Sandstone of Benton county ., .* 60 
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Sandstone of Dallas county 284 

Schoolar's spring » ., 18 

Schott, Charles A., cited 175 

Sciaenidae « 275 

Scolopendra 211 

Scolopocryptops 211 

Scutigera. 214 

Sediments of the Arkansas River 167, 158, 159 

specific gravity of 164 

Selachostomi 222 

Selentidae , 181 

Serranidx 274 

Siebenthal, C. E 277, 279 

Siloam Springs 9,16,71 

Silurian ; 216 

rocks in Benton county 27 

Silurida 225 

Silver spring 22 

Simonds,F. W. 1 

Simpson, Col. J. H,, cited 157 

Smith, Dr.'Jas* Perrin, analyses by 167, 168 

Soils of Benton county e&-e6 

Spaeriodesmus 206 

Spavinaw Creek 18 

Specific gravity of Arkansas River sediments 164-165 

Sperobolus .• 205 

Spirit levels (sec also railway levels) 77, 78, 80, 105-113 

Springs of Benton county 16 

Springtown spring 17 

State Geological Survey (see Geological Survey of Arkansas). 

State Geologist (see also J. C. Branner) 88, 79, 81, 808 

Sterki, Dr..V., aid by 180 

St. Francis River 217, 218 

St. Joe marble 42 

St. Louis and San Francisco Railway 10,72,80, 111, 112 

Bentonville Railway 2, 72, HI 

Mansfield Branch 112 

St. Paul Branch Ill 

St. Louis, Iron Mountain and Southern Railway ..81, 82, 278 

Bald Knob Branch 106 

Batesville Branch 105 

Camden Branch 106 

Crowley's Ridge Branch 105 

Little Rock and Fort Smith Branch 107 

Main line 103 

Warren Branch.^ 106 

Southwestern Railway (Cotton Belt) 109, 110 

Ahheimer Branch 110 

Jonesboro to Missouri State linei 109 

Pine Bluff to Aurich Junction 109 

Stratigraphy of Dallas county ^ 296 

Strawberries in Benton county 75 

Streams of Arkansas 216 

Strepomatidae - 197 

Succinidae * 193 
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Sugar Creek 14 

SuUenbaiig^er clay, the 296, 318 

Sulphur springs 8, 18,28,36,36,44,71 

Suspended matter in Arkansas River water 1B6, 157 

relation to dissolved matter. 161 

Table of relations of suspended to dissolved matter in Arkansas River water.. 161 

Taft, Charles E 158, 16T 

Tail's clay 292,296: 

Tertiary 81, 217, 279, 289, 291, 802 

Theatops 211 

Thoreau, quoted , 22T 

Topographic features (of Benton county) 1 

Topography (of Dallas county) •. 279 

Tryon, Mr 191,197 

Tulip Creek. 280' 

Ultima Thule, Arkadelphia and Mississippi River Railway survey 118, 278 

Underwood, Dr., cited 211 

Unionidas 177,180,181 

United States Coast and Geodetic Survey. 78, 79, 84, 108,108, 109, 112, 175 

Fish Commission 219, 220- 

Commissioner 222 

Land Office 284 

Geological Survey 83, 165 

National Museum 219, 220 

Permanent bench-mark 85 

Signal Service 278 

Upper Carboniferous 216 

Valleys in Benton county 3 

Viviparidaj 196 

Walsh, W. M 286. 

War Eagle Creek 15, 217 

Water analyses (see analysis). 

Water-worn materials ., 56, 280- 

Wat Worthen's road (see Mississippi and Little Rock Railway). 

Welch clay, the 295 

John 296, 297, 811, 817, 318 

Pottery 280 

Wells 24,25,66 

White River 1, 14,15, 217 

Williams, Dr. J. Francis, cited 174, 294, 300 

Wilkerson*s Landing, Miss., permanent U. S. bench-mark at 85 

Winslow, Arthur. 170 

Wood, Dr., species reported by 213 

Wormac'sclay 301 

Wyman sandstone '. 27,47-50 

Zinc 65. 



THE REPORTS OF THE GEOLOGICAL SURVEYS 

OF ARKANSAS. 



The following list includes all of the official reports made by 
the several Geological Surveys carried on by the State of 
Arkansas. 

The distribution and sale of the Reports are in the hands of 
the Secretary of State. In 1893 the Legislature provided that 
the Secretary of State should distribute one copy each of all 
volumes published after May, 1892^ to " colleges and high 
schools of this state, and universities and scientific institutions 
of other states." He was also supplied with a limited number 
of all volumes by the Survey under J. C. Branner " for distri- 
bution to scientists and capitalists." It was provided, however, 
*' that before the Secretary of State shall be authorized to dis- 
tribute any of the reports to scientists or capitalists * « * 
'^ * he shall require the applicant to state in writing that he 
is a scientist or capitalist, and that he wishes the reports to aid 
him in investigating the mineral resources of the state." It 
was further specified " that the Secretary of State shall not be 
authorized to distribute any of the reports to scientists or cap- 
italists until the postage or express charges on same have been 
paid " (Acts of Arkjinsas, 1893, pp. 226-7). 

Any of the reports may be purchased of the Secretary of 
State at the prices mentioned in the list. With the exception 
of the reports by the Survey under D. D. Owen, which are 
bound in paper, and the Annual Report for 1887, which is a 
pamphlet, the volumes (8 vo.) are uniformly bound in black 
cloth. 



LIST AND PRICES OF THE REPORTS OF THE GEO* 
LOGICAL SURVEYS OF ARKANSAS. 



{A.) By the Survey under D, D. Owen, State Geol- 
ogist. 

Price. Postage^ 
First Report of a Geological Reconnoissance of the Northern 

Counties of Arkansas, made daring the years 1 857-1858 $3 00 .0^ 

Second Report of a Geological Reconnoissance of the Middle 
and Southern Counties of Arkansas, made during the years 
1859-1860 300 .18. 

{B.) By the Survey under W. F. Roberts, Sr., State 

Geologist. I 

Report by Geoi^e Haddock (Out of Print) 

(C.) By the Survey under J, C, Branner, State 
Geologist. 

Annaal Report for 1887, by J. C. Branner — Administrative (pam- 
phlet) 10 .oz 

Annual Report for 1888. 
Vol. I. — Gold and Silver, by Theo. B. Comstock. Pp., xxxi, 

320; 2 maps 100 .12 

Vol. II. — Mesozoic, by R. T. Hill. Pp., xiv, 319; illustrated; I map i 00 .13. 

Vol. III. — Coal (preliminary), by Arthur Winslow. Pp., x, 120; 

illustrated ; I map 75 .08' 

Vol. IV.— Washington County, by F. W. Simonds ; Plant List, by 

J. C. Branner and F. V. Coville. Pp., xiv, 262; illustrated; 

I map » I 00 .11 

Annual Report for 1889. 
Vol. II.-— Crowley's Ridge, by R. K Call. Pp^ xix, 283 ; illus- 
trated ; 2 maps I 00 .15 

Annual Report for 189a 

Vol. I.— Manganese, by R. A. F. Penrose, Jr. Pp., xxvii, 642; 

illustrated ; 3 maps I 35 .26 

Vol II. — Igneous Rocks, by J. Francis Williams. Pp., xv, 457 ; 

illustrated ; 6 maps 135 .22 

Vol III. — Novaculites, by L. S. Griswold. Pp., xx, 443 ; illus- 
trated ; 2 maps I 35 .22: 

Vol. IV.— Marble, by T. C Hopkins. Pp., xxiv, 443 f illustrated ; 
atlas of 6 maps i 35 .25. 

Annual Report for 1891. 

Vol. I. — Mineral Waters, by J. C. Branner. Pp.,viii, 144; i map i 00 .09 

Vol. II. — Miscellaneous Reports — Benton County, by F. W. 
Simonds and T. C. Hopkins; Elevations, by J. C Branner; 
River Observations, by J. C. Branner ; Magnetic Observations, 
by J. C. Branner ; Mollusca, by F. A. Sampson ; Myriapoda, 
by Charles H. Bollman; Fishes, by Seth E. Meek; Dallas 
County, by C E. Siebenthal ; Bibliography of the Geology of 
Arkansas, by John C. Branner. Pp., x, 349; illusirat^; 2 
maps ••... 

Annual Report for 1892. 
VoL I.— Iron Deposits, by R. A. F. Penrose, Jr. Pp., x, 153 ; 

I map I 00 .10 

VoL II.— Tertiaiy, by Gilbert D. Harris. Pp. xiv, 207; Olut- 

trated ; I map 
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